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Rocky Mountain botany and the Long Expedition of 1820 


Geo. E. OSTERHOUT 


With July, 1920, a hundred years had passed since Major Long 
made his notable expedition to the Rocky Mountains. In the 
spring of 1819, on May 6th, the expedition left Pittsburgh in a 
specially constructed steamboat named Western Engineer, and 
during the summer made its way down the Ohio River, up the 
Mississippi, and up the Missouri to the mouth of the Platte at 
Council Bluffs. Here the company wintered and remained till 
June, 1820, when Major Long arrived, and on the 6th of June the 
party began its journey up the Platte. Dr. William Baldwin 
started with the expedition as botanist, but he was seriously ill 
and died at Franklin on the Missouri, August 21, 1819. With 
Major Long came Dr. Edwin P. James, who became botanist of 
the Expedition, and geologist and surgeon, and also its historian. 
Traveling as rapidly as possible, collecting was a difficult matter, 
and yet Dr. James was able to make a notable collection of botan- 
ical specimens. Not only were the specimens many in number, 
but there were many of unusual interest because they were new 
species. Pursh and Nuttall had already discovered and published 
many of the peculiar plants of the Rocky Mountain region, but 
Dr. James was first to ascend above timberline and collect among 
the alpine flora. 

On June 22d the Expedition arrived at the junction of the 
North with the South Platte. The barren and sterile character 
of the country is often noted, and on the 29th, when in 
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the vicinity of where Fort Morgan now is, Dr. James observed: 
“The cactus ferox reigns sole monarch, and sole possessor, of 
thousands of acres of this dreary plain. It forms patches which 
neither a horse nor any other animal will attempt to pass over.” 
On the next day the first glimpse of the Rocky Mountains was 
noted. Almost the whole of July was passed in the mountains or 
in their vicinity. The company hoped to reach the mountains 
for the 4th of July, but the day found them journeying along the 
South Platte in the vicinity of the mouth of the St. Vrain Creek. 
“Several valuable plants,’’ Dr. James observes, ‘‘were here collected 
and, among others, a large suffruticose species of lupine.’’ The 
only species of Lupinus which Dr. Torrey described from the 
collection was L. decumbens, and its habitat was said to be, ‘‘on 
the southern branches of the Arkansas.”’ It may have been 
collected again, but since what I suppose is L. decumbens Torr. is 
quite common in this section, this is probably the species men- 
tioned. July 5th the Expedition camped opposite the mouth of 
“*Cannon-ball Creek,’’ now Boulder Creek, and on July 6th, at 
noon, camped where the Platte emerges from the mountains, and 
remained there till the morning of the 9th. Among the many 
plants collected in this vicinity were Geranium caespitosum 
James, and Acer glabrum Torr. On July 11th, as the company 
halted for the dinner time, our beautiful blue columbine, A quilegia 
coerulea James, was collected. This was just after crossing the 
divide toward where Colorado Springs is, and on the afternoon 
of the same day Stanleya integrifolia James was found. On the 
12th the company camped on “ Boiling-spring Creek,’’ now 
Fountain Creek, not far from the site of Colorado Springs. ‘‘ Near 
this encampment,” in the words of Dr. James, “ we first observed 
the great shrubby cactus, which forms so conspicuous a feature 
in the vegetable physiography of the plains of the Arkansa.” 
Here also he mentions “‘a cucurbitaceous vine, resembling some 
of our common squashes, bearing a small pepo, which is round and 
smooth, and as large as an orange.” : 

On the morning of the 13th Dr. James with two companions 
left camp to make the “‘ ascent to the summit of the peak,”’ Pikes 
Peak. They ate dinner at the “boiling spring,’’ Manitou, and 
“halted at sunset in a small cluster of fir trees,’’ near a brook. 
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The account continues: ‘‘On the morning of the 14th, as soon as 
daylight appeared, having suspended in a tree our blankets, all 
our provisions, except about three pounds of bison’s flesh, and 
whatever articles of clothing could be dispensed with, we con- 
tinued the ascent, hoping to be able to reach the summit of the 
peak, and return to the same camp in the evening. . . . The day 
was bright, and the air nearly calm.”’ At about twelve o’clock 
they arrived at timberline. ‘A little above the point where the 
timber disappears entirely, commences a region of astonishing 
beauty, and of great interest on account of its productions. The 
intervals of soil are sometimes extensive and covered with a 
carpet of low but brilliantly-flowering alpine plants.’’ Here was a 
most interesting moment; new and undiscovered plants—things 
of the greatest interest to the botanist—were about them, but time 
and daylight failed. ‘‘ We met as we proceeded, such numbers of 
unknown and interesting plants, as to occasion much delay in 
collecting; and were under the mortifying necessity of passing by 
numbers we saw in situations difficult of access. ... It was 
about 4 o’clock p.m. when the party arrived on the summit. At 
about five in the afternoon the party began to descend, and a 
little before sunset arrived at the commencement of the timber.” 
Shortly after they were obliged to stop for the night without 
reaching the camping place of the preceding evening. On the 
next morning, Dr. James continues, ‘‘we had traveled about 
three hours when we discovered a dense column of smoke rising 
from a deep ravine on the left hand.”” The camp-fire had: not 
been extinguished, and it started a fire which destroyed nearly 
all the provisions and the bedding and clothing, which had been 
left at the camp. They arrived a little after noon at the “ boiling 
spring.” 

This was undoubtedly the most notable day of the Expedition 
for botanical collecting, both from the standpoint of the number of 
new species discovered, and from the fact that it was an introduction 
to the rich and beautiful alpine flora of the central Rocky Moun- 
tains. The new plants—nearly all alpine—were: A pinus flexilis, 
Alsinopsis obtusiloba, Heuchera bracteata, Telesonix Jamesii, 
Trifolium nanum, T. dasyphyllum, Oreoxis humilis, Primula angus- 
tifolia, Drosace carinata, Mertensia alpina, Penstemon alpinus, 


f 
l 
> 
| 
Gare 
’ 
ae 
. 
ae 


558 OsTERHOUT: Rocky MOUNTAIN BOTANY 


Chionophila Jamesti, Castilleja occidentalis, and Tetraneuris 
brevifolia. Mertensia ciliata and Besseya plantaginea must have 
been collected near this date and may have been found about 
Pikes Peak. The last is Bentham’s Synthyris plantaginea, but I 
suppose it was first described by Dr. James in the “‘ Catalogue of 
Plants’’ which he contributed to the American Philosophical 
Society, as Veronica plantaginea, though he observed that it was 
“‘unlike in habit and appearance to the American Species of 
Veronica.” Near this date, too, he must have collected the 
Pentstemon which he lists in the ‘‘ Catalogue of Plants” as P. 
coccineum N.S.?”’, though he offers no description of it. Evi- 
dently it was a bright red Pentstemon, and I suppose it was the 
only one which Bentham later described as P. Torreyi. 

On July 16th the Expedition moved from the vicinity of 
Colorado Springs to the bank of the Arkansas river where Pueblo 
now is. On the 17th Captain Bell with Dr. James and two other 
men ascended the Arkansas to the present site of Canyon City. 
Little of interest is noted in botanical collecting for the trip. 
On the morning of July 19th “we turned our backs upon the 
mountains, and began to move down the Arkansa.’”” When 
about a hundred miles down the river the party divided. Captain 
Bell with the greater part of the Expedition continued down the 
Arkansas, while Major Long, accompanied by Dr. James and 
eight other men, turned southward toward the Canadian River. 
During the journey of the first day, July 24th, at the noon encamp- 
ment were collected Rudbeckia (now Ratibida) Tagetes James and 
Sida (now Sphaeralcea) stellata Torr. The next day they came to 
the Purgatory River, up which they traveled, and camped on its 
bank or that of a tributary for the night. Dr. James writes: 
‘‘A beautiful dalea, two or three euphorbias, with several species 
of eriogonum, were among the plants collected about this encamp- 
ment. Notwithstanding the barrenness of the soil and the aspect 
of desolation which so widely prevails, we are often surprised by 
the occurrence of splendid and interesting productions springing 
up under our feet, in situations that seemed to promise nothing 
but the most cheerless and unvaried sterility.” 

On the 27th they extricated themselves from the rocky canyons 
of the Purgatory River, where traveling had been exceedingly 
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difficult, and took “‘without the least regret our final leave of the 
‘valley of souls in purgatory.’’’ They came out onto a high 
table-land, and the next day came to a stream which they came to 
consider as a tributary of the Canadian River. Under date of 
July 30th Dr. James wrote: ‘‘The country between the sources of 
the Purgatory creek and the stream on which we are now encamped 
is a wide and elevated formation of trap rocks, resting on hori- 
zontal sandstone. In traversing it we had collected many new 
and interesting plants. Among these were a large decumbent 
mentzelia, an unarmed rubus, with species of astragalus, penste- 
mon, my®sotis,* helianthus, etc."’ It would seem quite probable 
that Penstemon Jamesii Benth. was among the pentstemons col- 
lected at this time. From Dr. James’s descriptions it seems evi- 
dent that the country traversed during the last few days of July 
was the southeast part of Las Animas County, Colorado, and 
adjacent New Mexico; and the first streams encountered were 
tributary to the Cimmaron River and not to the Canadian. 
Through this piece of country there is an extensive area of extrusive 
igneous rock, which is often mentioned in Dr. James's descriptions 
as trap rock. The plants collected would be indigenous on both 
sides of the boundary line between Colorado and New Mexico. 
The reference to “‘Sources of the Canadian” may apply equally to 
tributaries of the Cimmaron. After this date many other plants 
were collected, but the expedition passed eastward, out of the 
Rocky Mountain region and the plants are more of southern and 
eastern affinities. 

The new species were described by a number of botanists; 
some by Dr. James, most of them by Dr. Torrey, a few by Torrey 
and Gray, and a few by the English botanist Bentham. Dr. 
James furnished a Catalogue of Plants, except the critical species, to 
the American Philosophical Society, which was ‘“‘read’’ August 17, 
1821, and published in 1825. Dr. Torrey published most of his 
new species in the Annals of the New York Lyceum of Natural 
History, from 1824 to 1826; some of the proceedings seemingly 
were not published till 1828. Dr. James made his classification 
according to the Linnaean system, but Dr. Torrey published his 
**Account”’ according to the natural system, the first publication 
so made in the United States. 


* The species of ‘‘ myosotis’’ may have been of Lappula or Oreocarpa. 
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To know the locations where Dr. James collected many of 
his specimens is not an easy matter. His ‘‘Account” of the 
expedition is a narrative of its daily progress, and when plants 
are mentioned in the narrative it is an easy matter to determine 
the location; but only a few of them are so mentioned. In the 
published lists no dates are given, and the localities of the new 
species are often indefinite. While the following list is probably 
quite incomplete, it is a remarkable list of new species, all or 
nearly all of them collected as the Expedition crossed the territory 
now comprised in the state of Colorado; and seemingly the first 
botanical collection which was made in this territory. The species 
are arranged according to the sequence in Rydberg’s “Flora of 
the Rocky Mountains and adjacent plains,’ published in New 
York, 1917, the names follow this work throughout with the 
original synonyms cited where necessary. 


Andropogon Torreyanus Steud. (Andropogon glaucus Torr. not 
Muhl.) 

Pleuraphis Jamesti Torr. 

Aristida fasciculata Torr. 

Sporobolus airoides Torr. (Agrostis airoides Torr.) 

S. cryptandrus (Torr.) A. Gray (Agrostis cryptandra Torr.) 

A pinus flexilis (James) Rydberg (Pinus flexilis James) 

Populus angustifolia James 

Celtis reticulata Torr. 

Eriogonum umbellatum Torr. 

E. Jamesii Benth. 

E. tenellum Torr. 

Quamoclidion multiflorum Torr. (Oxybaphus multiflorus Torr.) 

Paronychia Jamesiit T. & G. 

Alsine Jamesiana (Torr.) Heller (Siellaria Jamesiana Torr.) 

Alsinopsis obtusiloba Rydb. (Arenaria obtusa Torr. not All). 

Aquilegia coerulea James 

Stanleya integrifolia James 

Cristatella Jamesui T. & G. 

Heuchera bracteata (Torr.) Seringe (Tierella bracteata Torr.) 

Telesonix Jamesii (Torr.) Raf. (Saxifraga Jamesii Torr.) 

Edwinia americana (T. & G.) Heller (Jamesia americana 
T. & G.) 

Opulaster monogyna (Torr.) Kuntze (Spiraea monogyna Torr.) 

Oreobatus deliciosus (Torr.) Rydb. (Rubus deliciosus Torr.) 

Hoffmannseggia Jamesii T. & G. 

Lupinus argentea Pursh (L. decumbens Torr.) 
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Trifolium nanum Torr. 

T. dasyphyllum Torr. 

Parosela formosa (Torr.) Vail (Dalea formosa Torr.) 

P. Jamesti (Torr.) Vail (D. Jamesii Torr.) 

Astragalus mollissimus Torr. 

Geranium caespitosum James 

Tragia ramosa Torr. 

Acer glabrum Torr. 

Sphaeralcea cuspidata Torr. (Sida cuspidata Torr.) 

Frankenia Jamesii Torr. 

Oenothera Jamesii T. & G. 

Anogra coronopifolia (T. & G.) Britton (Oenothera coronopifolia 
T. &G.) 

Galpinsia lavendulaefolia (T. & G.) Small (Oenothera lavendulae- 
folia T. & G.) 

Gaura parvifolia Torr. 

Primula angustifolia Torr. 

Drosace carinata (Torr.) A. Nels. es carinata Torr.) 

Asclepias speciosa Torr. 

A. latifolia (Torr.) Raf. (A. obtustfolia var. latifolia Torr., A. 
Jamesii Torr.) 

Gilia longiflora (Torr.) G. Don (Cantua longiflora Torr.) 

Phacelia integrifolia Torr. 

Oreocarya suffruticosa (Torr. ) Greene (Myosotis suffruticosa 
Torr.) 

Mertensia ciliata (Torr.) Don (Pulmonaria ciliata Torr.) 

M. alpina (Torr.) Don (P. alpina Torr.) 

Phyla cuneifolia (Torr.) Greene (Zapania cuneifolia Torr.) 

Melosmon laciniatum (Torr.) Small (Teucrium laciniatum Torr.) 

Scutellaria resinosa Torr. 

Quincula lobata (Torr.) Raf. (Physalis lobata Torr.) 

Solanum Jamest Torr. 

Penstemon alpinus Torr. 

P. Jamesii Benth. 

P. ambiguus Torr. 

P. Torreyi Benth. 

Chionophila Jamesti Benth. 

Besseya plantaginea (Benth.) Rydb. (Synthyris plantaginea 
Benth.) 

Castilleja occidentalis Torr. 

Plantago eriopoda Torr. 

Vernonia marginata (Torr.) Raf. (V. altissima var. marginata 
Torr., V. Jamesii T. & G.) 

Isocoma pluriflora (T. & G.) Greene (Linosyris pluriflora 
T.&G.) 
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Tonestus pygmaeus (T. & G.) A. Nels. (Stenotus pygmaeus 
T. & G.) 

Leucelene ericoides (Torr.) Greene (Inula ericoides Torr.) 

Ratibida Tagetes (James) Barnh. (Rudbeckia Tagetes James) 

Thelosperma gracile (Torr.) A. Gray (Bidens gracilis Torr.) 

Tetraneuris brevifolia Greene (Actinea integrifolia Torr. not 
Kunth) 

Gaillardia pinnatifida Torr. 

Pectis angustifolia Torr. 

Artemisia filifolia Torr. 

Ptiloria tenuifolia (Torr.) Raf. (Prenanthes tenutfolia Torr.) 

P. pauciflora (Torr.) Raf. (Prenanthes pauciflora Torr.) 


In general the native plants still grow and blossom as they did 
when Dr. James saw them in 1820; but a great change has been 
wrought in the country. Fruitful farms have replaced much of 
what seemed to be sterile soil, and towns and cities and a busy 


industry have come to their silent and uninhabited plains and hiils. 
WINbDsSOR, COLORADO 
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Geographical distribution of the marine spermatophytes 


ALBERT SETCHELL 


The marine spermatophytes belong to two nearly related 
families, the Hydrocharitaceae and the Potamogetonaceae. 
The members of both families are aquatic, either inhabiting the 
fresh waters or those which are brackish or marine. Of the first 
family, the Hydrocharitaceae, there are three genera, Halophila, 
Enalus and Thalassia which are marine, while of the second 
family, the Potamogetonaceae, there are five marine genera, viz., 
Zostera, Phyllospadix, Cymodocea, Diplanthera (or Halodule) and 
Posidonia. Of these eight genera, I find thirty-four or thirty- 
five species at present enumerated. Undoubtedly much is yet to 
be learned concerning the marine spermatophytes since they 
have not been so generally collected and studied as other sper- 
matophytes because of their habitat. The greater number of the 
species, in fact all except the three species of Phyllospadix, so far 
as I am aware, live in shallow water (down to not over 10 fathoms 
usually) and are seldom if ever uncovered by ordinary low tides. 
Such localities are seldom visited or collected over by botanists 
other than phycologists and the latter are usually in search of 
“other game.’’ There are only two botanists who have given 
special attention to the marine spermatophytes, viz., P. Ascherson 
and C. H. Ostenfeld. The former interested all explorers, travel- 
lers and navigators possible in these plants and obtained much 
that was valuable as a result of his and their efforts. As early as 
1867, Ascherson published a preliminary account of the marine 
spermatophytes as then known. He published supplementary 
accounts in 1870, 1871 and 1875. Finally he contributed the 
account of the marine genera to Engler and Prantl’s “ Pflanzen- 
familien”’ (1889) and of the marine species of the Potamogetona- 
ceae to Engler’s ‘“‘Pflanzenreich’’ (1907). In 1871, Ascherson 
also discussed the geographical distribution of the ‘‘sea-grasses,” 
as he designated the marine spermatophytes and later (1906) 
issued a revision of this article bringing the information and dis- 
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cussion up to date. The greatest credit is due to Ascherson for 
following up the subject for so many years and with such vigor as 
well as for the very satisfactory way in which he has treated 
these little-known plants. Within comparatively recent years 
Balfour (1878) has written concerning the morphology of Halophila 
and Rydberg (1909), concerning the morphology of Thalassia 
testudinum Solander, while Ostenfeld (1905, 1908, 1909 and 1916) 
has contributed several papers dealing with the morphology, 
taxonomy and ecology of members of both families of marine 
spermatophytes. 

The ecology, or topographical distribution, of the marine 
spermatophytes is fairly simple and more or less uniform in the 
principal details. They all grow in shallow water, that is from 
about high-water mark down to ten fathoms and possibly in 
exceptional cases even somewhat deeper. The species of Phyl- 
lospadix are usually inhabitants of the lower and even middle 
littoral belts, but they differ in other details of their ecology from 
the rest of the marine spermatophytes (cf. Dudley, 1893, p. 415). 
The species other than those of Phyillospadix, are inhabitants of 
the upper sublittoral belt and are seldom completely uncovered 
unless it is at the time of extreme low-water. The species, also 
with the exception of those of Phyllospadix, at least so far as known 
to me, prefer comparatively quiet water and are most often found 
in sheltered places although some, at least, are found in runways 
where there may be at times fairly swift and strong currents. 
The species of Phyllospadix, on the other hand, prefer localities 
within the littoral belt where they are exposed to strong wave 
action and foaming surge (cf. Dudley, 1893, p. 415) and may be 
classed as typical ‘“‘surge-plants’’ or ‘‘cumaphytes.” As to 
substratum, the great majority of the species grow with their 
long and prostrate rhizomes buried more or less deeply in the sand 
or mud, but Posidonia oceanica and the species of Phyllospadix 
inhabit rocky, or stony, ground and have comparatively short and 
more or less erect and condensed rhizomes. The method of 
dissemination of Phyllospadix is one of the very few of those of 
the marine spermatophytes known. This was worked out in the 
botanical laboratory of the University of California a number of 
years ago by Ralph E. Gibbs (1902). He was the first to describe 
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the ripened and detached fruits. After the pulpy exocarp is worn 
away from the ripe drupe-like fruit, there remains the black horn- 
like mesocarp exposed to view. The fruit, in this condition, looks 
like the head of some large beetle with two projecting and in- 
wardly curved but unjointed antennae, or possibly mandibular 
structures. The inner edges of these arms, which come off at an 
acute angle from the sides of the flattened turbinate main body of 
the fruit, have inwardly and upwardly pointing stout fringing 
bristles. By means of these arms and their bristly armature, 
the fruit, floating in the waves may grasp a jointed coralline on 
the otherwise bare and smooth rock and tightly cling to it. It 
may also germinate in position on the coralline and, as the rhizome 
develops, it sends out a quantity of stout roots from each segment. 
The roothairs, which are produced in abundance, attach themselves 
to the rocks and also catch and hold floating sand, and this process 
continues as the rootstock goes on developing until a small patch 
of sand is formed about the developing plant. A small beach 
may thus be formed among the rocks. This behavior makes it 
evident by what method the Phyllospadix obtains its foothold 
and maintains it on the exposed rocky shores where it, alone of all 
the marine spermatophytes, can make its home. The mud- and 
sand-inhabiting species are distributed over wide areas by the 
plants and portions of plants, especially those having portions of 
the rhizomes or ripened or ripening fruits, which are torn away, or 
dislodged in some fashion, and float long distances, as happens so 
constantly and on such a large scale in the case of Zostera marina 
(cf. Ostenfeld, 1908, p. 6, 15) and in very special form in Cymodocea 
antarctica (cf. Tepper, 1881). As to the salinity and specific 
gravity of the water in which the marine spermatophytes grow, it 
is probably enough to state that the designation “‘marine”’ is 
intended to convey that the plants included are inhabitants of 
salt as distinguished from brackish water and that the variation in 
salt content is comparatively slight (cf. Ostenfeld, 1908, p. 17, and 
Osterhout, 1917). 

The topographical conditions and considerations just enumer- 
ated have to do with the various marine spermatophyte or “ macro- 
enhalid’’ formations and associations found in various zones, 
regions, provinces and districts of the marine flora, but it is the 
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566 SETCHELL: THE MARINE SPERMATOPHYTES 
intention of this paper to inquire rather into the climatic distri- 
bution of the marine spermatophytes and to compare it with the 
distribution of the marine algae: In attempting to do this, I shall 
try to arrange the different species in the climatic zones already 
outlined by me in previous papers (1915, 1917). These climatic 
zones are as follows:—Upper Boreal and Upper Austral of mean 
maximum temperatures from 0°-10° C., Lower Boreal and Lower 
Austral 10°-15° C., North Temperate and South Temperate 
15°-20° C., North Subtropical and South Subtropical 20°-25° C., 
and Tropical from 25° C. mean maximum up to the limit of 29° 
or 30° C. It seems that the marine spermatophytes ought to 
follow the same temperature laws as the marine thallophytes and 
be found in similar zones and just as closely restricted in their 
distribution. The algae, so far as I am able to determine at 
present, are either restricted to a single zone or, if they extend 
from one zone into others, invade the additional zones because, 
for some reason or other, they find in the invaded zone, or zones, 
the temperatures characteristic of the zone to which they are 
normal. The reasons for suspecting invasion, even when the 
data are not completely at hand for proof is the existence of warm 
areas, spots and particularly of seasonal minima in warmer zones 
each with its peculiar flora. Since the marine spermatophytes 
inhabit the shallow waters, the criteria of their distribution may 
be considered to be the mean maxima and minima of the surface 
waters 5° C. apart, as it is in the case of the great majority of the 
marine algae. 

The climatic distribution of the marine spermatophytes has 
been treated of by Ascherson as I have already mentioned. In 
1871, he published his paper on’this subject and discussed and 
represented on maps the distribution of the twenty-two species 
then known to him. In distribution by oceans, Ascherson 
credits one species to the Arctic Ocean, seven to the Atlantic, 
fourteen to the Indian Ocean and thirteen to the Pacific Ocean. 
The Antarctic Ocean has no species credited to it. Ascherson 
discusses the relation of the different species to the climatic zones 
as laid off with reference to the Arctic Circle and the Tropics of 
Cancer and Capricorn. Such a discussion of climatic distribution 
does not lead very far even in connection with land plants, since 
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the relation either to isotherms or to the total amount of heat 
obtained is not shown with any exactness. Ascherson, also, in 
charting the distribution, simply draws a continuous line between 
the extreme records and makes an enclosed area as if of continuous 
occurrence and of possibly uniform frequency. The results are, 
consequently, confusing and misleading. It is, nevertheless, a 
simple matter in the case of the strictly tropical species. They 
are in the great majority among the marine spermatophytes and 
are clearly shown as inhabitants of the warmer, or even of the 
warmest waters of the oceans. The distribution in cases of the 
smaller number of inhabitants of the temperate zones, as these 
are understood and marked off on the ordinary maps seems also 
plain, although here it is difficult to understand in the case of 
certain of these species why they do not fill out their “zones” 
more completely. One species, however, shows such an extensive 
distribution as to cause special remark on the part of Ascherson. 
This is the common “‘eel-grass’’ of our Atlantic coast, Zostera 
marina. As plotted by Ascherson, this species extends from the 
Kara Sea (to the northwest of Asia) down to Cadiz in Spain, 
from Iceland to Newfoundland (avoiding Greenland) and thence 
down the eastern coast of the United States to western Florida, 
from Bering Strait to and including Yakutat Bay, Alaska, and 
from the same strait down along the east coast of Asia through 
the Loo Choo Islands nearly, but not quite, to Formosa. Such 
an extensive distribution might well disturb any ideas of limits of 
distribution at all narrow. , 

In the revised reprint of his paper, issued in 1906, Ascherson 
lists thirty-two species of marine spermatophytes, an increase of 
ten over the earlier issue, some of which had resulted from segre- 
gation from species listed before, and also expresses doubt as to 
the extreme limits of the distribution of Zostera marina. He still 
lays stress, however, on the circles and the tropics in their relation 
to the distribution of the individual species. 

In 1907 Ascherson contributed the accounts of the marine 
spermatophytes, so far as published, to the “ Pflanzenreich”’ of 
Engler, and Ostenfeld, in 1902, published a preliminary revision 
of Halophila. From these, as well as from other sources, it seems 
that some thirty-four or thirty-five species are now to be recog- 
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nized. Of these eighteen are confined to the tropical zone of 
marine waters as I have attempted to limit it by including only 
those waters of a mean maximum temperature of 25° C. or above, 
four to subtropical zones in that they inhabit marine waters of a 
mean maximum of 20° to 25° C., while four are inhabitants of 
strictly temperate zones, whose mean maxima range from 15° 
to 20° C. These twenty-six species certainly seem typically 
stenothermal, being limited to zones of amplitudes of 5° C., for 
the hottest month of the year, as to their persistence. The 
remaining eight species are reported as extending over two or 


more zones (of 5° C. mean maxima each) and consequently, there- 


fore, more or less eurythermal. Of these one species is credited 
with occupying both tropical and subtropical zones, five species 
with occupying both subtropical and temperate zones, one species 
as occupying tropical, subtropical and temperate zones, while one 
Species is credited with occupying both boreal zones as well as 
temperate, subtropical and tropical zones or five zones in all. 
The last species is, if properly referred to all the zones it is said to 
inhabit, a most typically eurythermal species. It seems best, 
however, to inquire into the particulars of the distribution of these 
seemingly eurythermal species and to attempt to determine so 
far as possible the exact conditions underlying the attributing to 
them of such extensive ranges. 

The cases of species credited with inhabiting two zones do not 
seem very difficult of explanation on a strictly stenothermal basis. 
In other words, such species may be found to belong strictly to 
one or other of the zones they inhabit and invade the second zone 
only because they find at certain places, or at certain seasons, the 
same heat conditions that they need and find in the normal zone. 
To examine into difficult cases, we may select Zostera capricorni 
Ascherson, which is said to extend from Cape York in tropical 
eastern Australia to Port Jackson in subtropical eastern Australia. 
It will needs be uncertain until this species is better known, as to 
just which zone is to be considered normal for this species, but 
the distribution indicates that the South Subtropical Zone is the 
normal zone since Z. capricorni extends only partially into the 
Tropical Zone. The invasion of the Tropical Zone, in this case, 
may be seasonal and this supposition is strengthened by observing 
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that the isocryme, or line of mean minimum temperature for 
25° C., touches the coast of eastern Australia in the vicinity of 
Cape York. In the cases of the five species which are credited to 
both a subtropical and an adjacent temperate zone, two of these 
species, viz., those belonging to the genus Phyllospadix, are not 
certainly members of the flora of the subtropical zone and also 
are inhabitants of the littoral belt where temperature relations 
are complicated by the influence of air temperatures and consider- 
able insolation at periods of low water. It may be for these 
reasons that these two species also extend into the Lower Boreal 
“Zone as is indicated by some statements as to their distribution. 
Two other of the two-zoned species are mud and shallow-water 
species and probably are normally subtropical, extending over into 
spots in the temperate zone where the combination of shallow 
quiet waters and higher air temperature allows the air and the sun 
to raise the temperature of the water some 5° C. or even more, 
for a sufficient length of time each season or, at least in an occa- 
sional season of fairly frequent occurrence. The two species just 
referred to are Zostera nana Roth and Z. pacifica S. Watson. 
It may also be mentioned here that it is by no means sufficiently 
certain as to the exact limits of the distribution of either of these 
two species. The fifth species of this two-zoned group is Cymo- 
docea antarctica (Labill.) Endl. This species occurs on the western 
as well as on the southern coasts of Australia and on the northern 
shores of Tasmania. This seems likely, for similar reasons to 
those advanced in the case of Zostera capricorni, to be a case of 
seasonal invasion of the South Subtropical Zone from the South 
Temperate Zone. It may be, however, an invasion in just the 
_ opposite direction, viz., from the South Subtropical to the South 
Temperate Zone, since according to Tepper (1881) the South 
Temperate plants increase only by a peculiar and specialized 
vegetative splitting off of buds or short branchlets. 

The cases of species credited to three or more zones are more 
complex if we undertake to show that, in spite of this extended 
distribution, they are to be regarded as steno- rather than eury- 
thermal. There are two of these, at least at present, considered 
to be of very extensive distribution, viz., Halophila ovalis (R. Br.) 
Hook. f. and Zostera marina L. The first seems to center in the 
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tropics of the Red Sea, the Indian Ocean and the tropical portions 
of the western Pacific. It extends also around Australia and to 
the northern portion, at least, of Tasmania. The second species 
is more characteristic of the northern hemisphere, extending 
southward from the arctic regions to the tropics both on coasts of 
the Atlantic and the Pacific. The second species, however, 
seems to be rare in both the tropics and in the frigid zones and 
probably has its center of distribution in one or other of the 
intermediate zones. It seems best to examine the facts concerning 
both of these species in some detail. 

The first species of this really extensive distribution to be con- 
sidered is Halophila ovalis (R. Br.) Hook. f., which is generally 
credited with being widely distributed through the tropical por- 
tions of the Red Sea, Indian and Pacific Oceans. It also extends 
entirely around the continent of Australia and occurs on the 
shores of Tasmania touched by Bass Strait. The extensive 
distribution in the tropical waters seems to mark this species as 
normal to the Tropical Zone, although it may be questioned as 
to whether one or more species are included, even here, under the 
name, since in 1909, Ostenfeld separated the plant of the Marianne 
and Philippine Islands as a separate species under the name of 
Halophila ovata Gaud. If the determinations are correct, however 
the occurrence of H. ovalis on the coasts of Australia extends the 
distribution through the South Subtropical into the upper portion 
of the South Temperate Zone. This would mean the endurance 
of temperatures from at least 18° or 19° C. upwards to about 
29° C. It is manifestly impossible to do more than to discuss a 
case like this and to suggest possibilities as to how a species, whose 
lower limit of temperature persistence may be supposed to be 
25° C., may exist in localities where the mean maximum is indi- 
cated as about 18° C. or at most 19° C. There are, however, 
several possibilities which might be investigated by those having 
an opportunity of studying the living plants. In the first place, 
the plants of the Australian and Tasmanian coasts are sterile, or, 
at least, have not been found in other than vegetative condition. 
It may be that the plants of these countries are of a different 
species from those of the tropics. In opposition to this, it may be 
said that Ostenfeld credits this species, with which he is presum- 
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able familiar, to the coast of Western Australia as late as 1916. 
His plants, however, were sterile. In the second place, this matter 
of the sterility of the Australian and Tasmanian specimens which 
seems to be the general testimony from Bentham in 1878 (vol. 7, 
p. 183) on to Ostenfeld in 1916, may indicate that this southern 
extension of the range is composed of plants which never fruit and 
which possibly increase in number and, therefore persist, through 
vegetative multiplication only. Unfortunately, there is too little 
information as the habits and methods of dispersal of this species, 
but it is extremely likely that vegetative methods of propagation 
may be important in the establishment and persistence of this 
species. The third and possibly the most probable alternative 
is that the shallow cooler waters inhabited by plants of this species, 
may through the higher temperature of the air and through insola- 
tion be raised six or eight or even more degrees in temperature 
for a sufficient number of days or weeks to enable the plants to 
flower and to ripen their seeds. This amount of increase of the 
temperature of shallow protected waters is known to occur. While 
no one of these three possibilities can be demonstrated to be 
actually in operation, yet there seems to be sufficient reason for not 
regarding the extensive distribution of this species as indicating a 
eurythermal character so far as persistence through seed-repro- 
duction is concerned. That the species in general is eurythermal, 
may be granted, since the sum total of its endurance extends 
over a greater interval than 5° C. oreven 10°C. We may suspect, 
however that there is very little vital activity during the lower 
periods of temperature experienced, but the ability to withstand 
such lower temperatures in a condition of quiescence or rigor. 
In other words, such a seeming eurythermal species as this prob- 
ably is able to endure a period of hibernation while the other 
strictly tropical species of Halophila are not. A second assump- 
tion in the case of Halophila ovalis is that it is a perennial species, 
as its whole appearance and general structure indicate. 
The second and other species of marine spermatophyte credited 
with extensive distribution is the common eel-grass or grass- 
wrack, Zostera marina L., of the northern hemisphere. The 
distribution of this species, as generally given, extends from high 
north (at least Lower Boreal Zone) to well within the Tropical 
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_Zone (Florida and the Riu-Kiu Islands). This is certainly a 
perennial species and one capable of wide dispersal. It seems to 
be readily dislodged from the sand or mud in which its rhizomes 
are buried and floats long distances because of the gases contained 
within the numerous air-passages within its leaves. There is 
good reason, also, for suspecting that two, or even three, distinct 
genetic entities are included under this specific name, if not at 
least two distinct taxonomic species. The typical Zostera marina 
is generally considered to be the flat- and broad-leaved form while 
a variety with somewhat shorter, narrower and thicker leaves is 
called var. angustifolia Hornemann. There seems also to be a 
form intermediate between the two and this corresponds, in part 
at least, to f. stenophylla Aschers. & Graebner. The species and var. 
angustifolia often occur together, but apparently always separated 
according to substratum and somewhat possibly according to 
depth, the variety in a belt above that occupied by the species and 
restricted to a firmer substratum. Ostenfeld, in 1908, made a 
series of studies and careful measurements of these various forms 
and came to the conclusion that the differences were the results 
of more favorable vs. less favorable environment. I am inclined 
to suspect, nevertheless, that there are at least two genetically 
distinct varieties, or even species, which overlap in their distri- 
bution, the narrow-leaved variety preferring shallower water 
and firmer substratum than the broader-leaved form (or forms) 
and being able to extend farther into the areas of colder waters than 
the broader-leaved forms. Very little seems to have been done as 
yet as to the collection and study of the flowers and fruits, and 
especially of ripe seeds, at various localities in the range and this 
leaves much to be desired especially as regards seasonal data. 

On the coasts of Europe, Zostera marina, in one form or another, 
has been given a range from Iceland and the extreme north of 
Europe to and including the Mediterranean Sea, but, as near as I 
am able to determine, the extreme northern locality, viz., White 
Island in the Kara Sea is based on the report of a non-botanist 
(cf. Ascherson, 1906, p. 402). It seems to stop, so far as general 
and continuous distribution is concerned, at Tromsoe, Norway, 
or somewhat below, but does occur in the Varanger Fiord and in 
Porsanger Fiord and in the White Sea on the northern coast of 
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Europe. These northern plants seem to belong to var. angusti- 
folia (cf. Blytt, 1861, p. 1278). Zostera marina, in the extended 
sense seems to be fairly continuous along the western coast of 
Europe down to the neighborhood of Cadiz in Spain, while in the 
Mediterranean Sea it is less common and of spot-wise occurrence. 
It occupies, therefore, so far as the European coast is concerned, 
the Lower Boreal and North Temperate Zones without question 
and probably also extends discontinuously into the Upper Boreal 
and the North Subtropical Zones. 

On the eastern coast of Asia, Zostera marina extends from 
somewhere near the Bering Strait south to and including some of 
the Riu-Kiu (or Loo Choo) Islands, thus occupying the Upper 
and Lower Boreal, the North Temperate, the North Subtropical 
and the upper portion of the Tropical Zones. I am unable to 
find out very much concerning the details of distribution on the 
Asiatic coasts. The relation of Z. japonica Aschers. & Graebner 
(1907, p. 32) to cited references is not clear. Turning to the 
eastern coasts of the North Pacific Ocean, it is reported from 
Port Clarence, Alaska, and from various localities along the coast 
south to Catalina Island, California, thus occupying the Upper 
Boreal, Lower Boreal, North Temperate, and possibly also entering 
the North Subtropical Zones. [Z. oregona S. Watson is not 
recognized by Ascherson and Graebner, but is referred to Z. 
marina (cf. Ascherson, 1906, p. 402).] 

The data as to the distribution of Zostera marina along the 
eastern coast of North America are the most extensive and exact 
of any immediately accessible to me and, consequently, I shall 
lay more stress upon them. They are, however, by no means 
sufficiently comprehensive to form a satisfactory basis for an 
opinion, as I shall attempt to indicate. There is little doubt but 
that some form of it has been found in the inner portion of Pisig- 
sarfix Fiord, at lat. 64° 35’ N. on the coast of southwestern Green- 
land (cf. Lange, 1887, p. 282). The species and its variety 
angustifolia reappear at the Strait of Belle Isle, no records being 
available of its occurrence on the intervening coast of Labrador. 
It is evidently abundant in the Gulf of St. Lawrence and along 
the coast of New England to New York Harbor. There is 
plenty of specimens to show the distribution from Newfoundland 
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to New York divided between the Gray Herbarium and that of 
the New York Botanical Garden. The specimens of the southern 
portion of this part of the range are largely, although not entirely 
the broader form of the species. Both Britton (1881, p. 100 and 
1889, p. 259) and Stone (1911, p. 166) say that it is common in all 
bays along the coast of New Jersey, although the latter adds that 
it has not been found on the New Jersey shore of Delaware Bay. 
Stone also states (loc. cit.) that it has been observed in flower and 
fruit only in June and this is confirmed in a letter from Bayard 
Long, while above Cape Cod it is in fruit in August. I have not 
found a specimen in either the Gray Herbarium or that of the 
New York Botanical Garden from any part of our eastern coast 
south of New York Harbor. It is reported as frequent in shallow 
water in Chincoteague and Chesapeake Bays on the coast of Mary- 
land by Shreve, Chrysler, Blodgett and Besley (1911, p. 395), and 
there is certain report of it as growing in abundance on the northern 
stretch of the coast of North Carolina. The only locality reported 
south of North Carolina is that of West Florida. This was made 
by Chapman (1860, p. 444) and repeated by Small (1913, p. 41), 
but I can find no specimen to verify it. Ascherson, in his later 
paper on the distribution of the “‘sea-grasses’’ (1906, pp. 401, 402) 
suggests that the Florida plant was probably some other species 
of this group. Temperature conditions favor West Florida as a 
possible locality for its growth. In his Flora of Bermuda, Britton 
(1918, p. 6) designates Zostera marina as a “‘native’’ plant, but 
the only specimen preserved in the herbarium of the New York 
Botanical Garden and labelled as from Bermuda consists of en- 
tangled leaves evidently cast ashore, but is supposed to have come 
from nearby shoals. It is to be noted that this specimen is 
plainly of the broad-leaved typical form of the species. It does 
not seem to occur in the Bahama Islands. 


In attempting to deduce from the data of distribution as I 
have outlined them, the true conditions and laws of distribution 
of Zostera marina, there are certain considerations which stand 
out as of importance. I shall divide them under six heads, as 
follows: 

(1) Zostera marina, as estimated taxonomically, probably 
consists of two or more genetic entities which seem to have 
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slightly different temperature relations, the narrow-leaved forms 
extending farther north than the broader-leaved forms; 

(2) all forms of Zostera marina occupy shallow water in pro- 
tected bays or inlets and, consequently inhabit the warmer waters 
of the zone or province they inhabit; 

(3) it seems most probable to assume that the North Temper- 
ate Zone is the normal zone for Zostera marina, since a comparison 
of the distribution on all coasts indicates this zone rather than the 
North Subtropical or the Lower Boreal, the other two zones in 
which it is widespread; 

(4) the southward invasion from the North Temperate Zone 
into the North Subtropical is not extensive on either the west 
coast of Europe or on the west coast of North America, but is 
extensive on the east coast of North America and on the east 
coast of Asia. The suggestion naturally is that these latter 
extensions are due to the greater deflections of the colder waters, 
as indicated by the lines of mean minima, on these coasts, 1.e., 
are seasonal invasions, e.g., chart 266 of B. M. Davis (1913, 
p. 536) indicates that Z. marina is an invader from colder waters 
at Woods Hole, Massachusetts; 

(5) the invasions northward from the North Temperate Zone 
into the Boreal Zones are probably due to the localities, seemingly 
always situated at the innermost portions of long fiords, being 
raised in temperature (cf. Kjellman, 1883, p. 31) by the air tem- 
perature and by insolation; 

(6) it may also be urged that the capacity of Zostera marina 
to continue its occupation of a particular locality and to spread 
to other even far distant localities, through its adaptions for 
floating and vegetative multiplication, may have some bearing 
on the extensive distribution of this species (cf. Ascherson, 1906, 
p. 402). 

In conclusion, it may be well to summarize the principal 
points of general interest brought out or suggested, in the con- 
sideration of the marine spermatophytes. 

1. The marine spermatophytes are largely made up of plants 
surrounded by a medium whose temperature at any given time 
is the same for all parts of the plant. The species of Phyllospadix 
alone present to a certain extent, at least, the temperature con- 
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ditions of terrestrial spermatophytes in that, at periods of low 
water, they have their roots in soil (or sand) of one temperature 
and their leaves in air of another. The majority of the marine 
spermatophytes live under a greater uniformity of temperature 
conditions than do the terrestrial spermatophytes. 

2. The marine spermatophytes live under conditions very 
similar to those experienced by the marine algae and show the 
same temperature-zone relations as the marine algae. 

3. The great majority of the species of the marine spermato- 
phytes are confined strictly to one temperature zone of 5° C. 
amplitude of the monthly mean maximum of the surface waters. 
Such species are strictly stenothermal from every point of view and 
may be supposed to represent the normal type in distribution. 

4. There are certain species which extend over two zones of 
temperature. It seems possible in these cases, as it has also 
seemed possible in the cases of certain marine algae, to regard 
these marine spermatophytes as normal to one zone whence they 
invade the other because they find in certain localities of the in- 
vaded zone their proper temperature, both as to intensity and 
duration. The invasions of the marine spermatophytes, like 
those of the marine algae, proceed in two directions in the cases 
of the two-zoned species, viz., from a warmer into a colder zone 
because of the existence of warmer spots among the colder areas 
normal to the zone, or from a colder into a warmer zone because 
of a seasonal lowering of the temperature of the warmer zone or 
portions of it. 

5. There are a few species which are credited to more than 
two temperature zones and such are also found among the marine 
algae. It may be that these species being normal to one tem- 
perature zone, may invade not only one zone, but two or more 
additional zones because of the existence of localities or seasons 
of suitable temperature. This movement may be in only one 
direction from the normal zone, as in the case of Halophila ovalis, 
or it may be in two directions from the normal zone, as seems to 
be the case with Zostera marina. 

6. Finally attention may be called to the difficulties attending 
the study of the distribution of a species caused by the incom- 
pleteness of our knowledge of its homogeneity or the lack of it, 
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its persistence through one or more seasons, its dependence upon 
spore reproduction or its ability to persist through vegetative 
multiplication, its seasons of flowering, fruiting, etc., in different 
portions of its range, any difference in habitat in different portions 
of its range, and any other matters which may be characteristic 
of the behavior of the species and which may possibly vary accord- 
ing to locality. The case of Zostera marina certainly indicates 
how much it is desirable to increase our knowledge of such species 
before we may feel certain that we are in any advantageous 
position to discuss the factors concerned in their very extensive 
distribution. 
UNIVERSITY OF CALIFORNIA 
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Notes on trees and shrubs of eastern North America 


W. W. ASHE 


PRUNUS ALLEGHENIENSIS Porter, Bot. Gaz. 2:85. 1877 


The southern limit of this species in the most recent publica- 
tion* in which its distribution is considered is given as central 
Pennsylvania, where it was originally discovered. It has been 
found to be locally abundant along the foot of the Blue Ridge in 
Rockbridge County, Virginia; on the slopes of the Great Shenan- 
doah Mountain in Rockingham County, Virginia; and in Highland 
and Pendleton Counties, West Virginia. The fruit is locally used 
and highly prized for making a bright-colored and tart jelly. 


In 1916 I collected near Georgetown, South Carolina, speci- 
mens and growing plants of an Azalea which was published under 
the name A. atlantica Ashe.t The flowers of this were described as 
pale rose-purple but they are really white or nearly so, becoming 
purplish as they wilt, the description having been drawn from 
wilted specimens. A careful study of additional material and of 
cultivated plants seems to show that there are two closely related 
species, the one, A. atlantica, with white flowers which change 
to pale rose as they wilt, and the other with rose-purple flowers. 
The latter is apparently undescribed and may be known as: 


Azalea neglecta sp. nov. 


A stoloniferous shrub forming small patches, the branches 
1-3 dm. high. The fragrant flowers in compact clusters of four 
to ten, the corolla pale rose-colored with a reddish or purplish 
pubescent tube; lobes acuminate and very slightly viscid on the 
back are as long as or longer than the slender tube; stamens five, 
long-exserted, about the length of the lobes, style 4—5 cm. long. 
Twigs when young sparingly pubescent with short spreading 
hairs, becoming gray and glabrous the second season. Leaves 
4-6 cm. long, narrowly obovate, mucronate and abruptly acute 
at apex, cuneate at the base, dark green above, pale and glauces- 
cent beneath, pubescent on the midrib and ciliate on the margins. 


* Britton, N. L. North American Trees, page 489. New York. 
tT Bull. Charleston Mus. 13: 26. 1917. 
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Growing with A. atlantica, beneath Pinus Taeda and P. serotina, 
in low pine flat-woods, northeastern South Carolina and adjacent 
parts of North Carolina. Like A. atlantica, the species above 
proposed flowers before the leaves are fully grown, a character 
which separates these two plants from all forms of A. viscosa, with 
which they grow but which flower two months later. Typr 
collected by W. W. Ashe in May, 1916, near Georgetown, South 
Carolina. Living plants from the original collection have since 
been cultivated. A. atlantica differs from this plant in having 
white flowers which become purplish as they wilt; a longer tube 
to the corolla; the tube glandular-viscid and also the backs of the 
lobes, which are shorter than the tube; and light green foliage, 
slightly pale but not glaucous beneath. The tube of the flower 
of A. neglecta is not viscid, and the rose-colored flowers have a 
shorter tube and longer, more slender lobes than those of A. atlantica. 


AZALEA ARBORESCENS Pursh 


Although this species occurs as far north as Pennsylvania it is 
regarded as a mountain species. What seems to be a dwarf 
form, however, has been found at Great Falls, Virginia, on the 
Potomac River, which adds it to the flora of Washington, D. C. 
It flowers freely there in early summer as a shrub less than 3 dm. 
high. Low flowering plants of this kind have never been noted 
for this species in the Appalachian Mountains where it is best 
developed. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1917-1920 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in the broadest sense. 

Reviews, and papers that relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 

This Indexis reprinted monthly on cards, and furnishedin this form to sub- 
scibers at the rate of two cents foreach card. Selection of cardsis not permitted; 
each subsciber must take all cards published during the term of his subscription. 
Correspondence relating to the card issue should be addressed to the Treasurer of 
the Torrey Botanical Club. 


Adam, J. Relation of fiax to varying amounts of light. Bot. Gaz. 70: 
153-156. 21 Au 1920. 

Alexander, W. P. Asters. Nature-study Rev. 16: 266-270. S 1920. 

Bailey, I. W. Adventures in mossland. Polytrichadelphus Lyallit 
Mitt. Bryologist 23: 49, 50. 17 S 1920. 

Barker, E. Relacién existente entre el cruzamiento de plantas y la 
agricultura. Revista Agric. Puerto 5': 4-12. Jl 1920. 

Barnes, F. Mould growths on wood pulp. Pulp and Paper Mag. 18: 
995-996. f. 1-7. 23 S 1920. 

Barnhart, J. H. Lentibulariaceae, in Britton, N. L., The Bahama 
Flora 393-395. 26 Je 1920. 

Benoist, R. Descriptions d’espéces nouvelles de Phanérogames. Bull. 
Mus. Nat. Hist. 1920: 184-188. 1920. 
Includes Bathysa difformis, sp. nov., from French Guiana. 

Benoist, R. Liste des plantes récoltées en Guyana frangaise par M. 
Wachenheim. Bull. Mus. Hist. Nat. 1920: 85-92. 1920. 
Includes new species in Ormosis (1) and Melanoxylon (1). 

Benoist, R. Plantes récoltées par M. E. Wagner en republique Argen. 
tine. Bull. Mus. Hist. Nat. 1919: 655-661. 1919. 

Bequaert, J. A new host of Laboulbenia formicarum Thaxter with 
remarks on the fungous parasites of ants. Brooklyn Entom. Soc. 


Bull. 15: 71-79. Ap-—Je 1920. 
583 


2 
a 
q 
ve 
-¥ 
h 
g 
e 
| 
= 
; 
j 
| 


584 INDEX TO AMERICAN BOTANICAL LITERATURE 


Bessey, E. A., & Thompson, B. E. An undescribed Genea from Michi- 
gan. Mycologia 12: 282-285. pl. 20. 1920. 
Genea cubispora sp. nov. 

Boyer,C.S. Diatomeae, in Britton, N. L., The Bahama Flora 626-631. 
26 Je 1920. 

Britton, E.G. Musci, in Britton, N. L., The Bahama Flora 477-500. 
26 Je 1920. 

Britton, E. G. Wild plants needing protection. 7. ‘‘ Pink Mocassin 
flower.” Jour. New York Bot. Gard. 14: 97-99. My 1913. 

Britton, N. L. Two new West Indian plants. Torreya 20: 83, 84. 
20 S 1920. 
Stenophyllus Harrisii from Jamaica and Croton Fishlockii from Virgin Islands. 

Brown, E. D. W. The value of nutrient solutions as culture media for 
fern prothallia. Torreya 20: 76-83. f. 1-2. 20S 1920. 

Burdon, K. J. A handbook of St. Kitts-Nevis. pp. i-viii + 1-247. 
1920. 


Contains a “‘list of the most interesting and useful trees and shrubs growing in 
St. Kitts.” 


Candolle, C. de. Meliaceae [Plantae Uleanae]. Notizbl. Bot. Gard. 
und Mus. Berlin-Dahlem 6: 498-503. 15 Ja 1917. 
Includes new South American species in Guarea (4) and Trichilia (5). 

Candolle, C. de. New species of Piper from Central America. Bot. 
Gaz. 70: 169-189. 15 S 1920. 
40 new species. 

Candolle, C. de. Piperaceae neotropicae. Notizbl. Bot. Gard. und 
Mus. Berlin-Dahlem 6: 434-476. 15 Ja 1917. 
Includes new species in Piper (42) and Peperomia (20). 

Candolle, C. de. Piperaceae [Plantae Uleanae]. Notizbl. Bot. Gard. 
und Mus. Berlin-Dahlem 6: 485-497. 15 Ja 1917. 
New South American species in Piper (11) and Peperoniia (12). 

Carpenter, C. W. Report of the division of plant pathology. Hawaij 
Agr. Exper. Sta. 1919: 49-54. 10S 1920. 

Carpenter, R. C. The properties of balsa wood (Ochroma lagopus). 
Am. Soc. Civil Engineers Trans. 81: 125-160. 1917. 

Clarkson, E. H. The story of a fern garden 11. Am. Fern Jour. ro: 
82-87. 1920. 

Coburn, L. HH. Flora of Birch Island in Attean Pond [Maine]. Rhodora 
22: 129-138. 23S 1920. 

Collins, F. S. Myxophyceae, in Britton, N. L., The Bahama Flora 


618-626. 26 Je 1920. 
Includes 4 new species. 
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Comstock, A. B. A list of the common ferns. Nature-study Rev. 16: 
255-257. S 1920. 

Comstock, A. B. Fern study. Nature-study Rev. 16: 235-243. S 
1920. [Illust.] 

Comstock, A. B. How to know the ferns. Nature-study Rev. 16: 
244-254. S 1920. [Illust.] 

Coville, F. V. The influence of cold in stimulating the growth of plants. 
Proc. Nat. Acad. Sci. 6: 434, 435. 15 Jl 1920. 

Dammer, U. Chelyocarpus Dammer nov. gen. Notizbl. Bot. Gard. 
und Mus. Berlin-Dahlem 7: 388-395. 15 Ja 1920. 
A monotypic Brazilian genus of palms. 

Dickson, B.T. Onygena equina (Willd.) Pers. Mycologia 12: 289-291. 
f. I. 1920. 


. Donk, P. J. A highly resistant thermophilic organism. Jour. Bact. 5: 


373-374. Jl 1920. 
Bacillus stearothermophilus, sp. nov. 

Douglas,G.E. Early development of Inocybe. Bot. Gaz. 70: 211-220. 
pl. 18-22. 15S 1920. 

Earle, F. S. La resistancia de la variedades de cajfia a la enfermedad 
de las rayas amarillas o del mosaico. Puerto Rico Dept. Agric. y 
Trab. Bol. 19: 1-19. Au 1920. 

Engledow, F. L. Inheritance in barley. Jour. Gen. 10: 7-134. f.I-3. 
20 Au 1920. 

Engler, A. Hieronymusia Engl., eine neue Gattung der Saxifragaceen. 
Notizbl. Bot. Gart. und Mus. Berlin-Dahlem 7: 265-267. 1 O 
1918.  [Illust.] 

One species, H. alchemilloides (Griseb.) Engl., of Argentina and Bolivia. 

Esty, S. R. The biology of Clostridum Welchii. Jour. Bact. 5: 375- 
429. Jl 1920. 

Evans, A. W. Hepaticae, in Britton, N. L., The Bahama Flora 500- 
521. 26 Je 1920. 

Farwell, O. A. Notes on the Michigan flora. Michigan Acad. Sci. 
Ann. Rep. 21: 345-371. 1919. 


Many new varieties and combinations. 


Fernald, M. L. Oxalis montana. Rhodora 22: 143, 144. 23 S 1920. 


Fitzpatrick, H. M. Monograph of the Coryneliaceae. Mycologia 12: 
206-236. pl. 12-18. 7 Au 1920; 12: 239-267. 1920. 
Includes 2 new American species in Corynelia. 

Fraser, W. P. Cultures of Puccinia Clematidis (DC.) Lagerh. and 
Puccinia Impatientis (Schw.) Arth.. Mycologia 12: 292-295. 1920. 
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Free, M. Things and thoughts of the garden. Gard. Chron. 24: 
303-304. S 1920. 

Freeman, G. F. Studies in evaporation and transpiration. Bot. Gaz. 
70: 190-210. f. I-5. 15S 1920. 

Graves,E.W. The fern floraof Alabama. Am. Fern. Jour. 10: 65-82, 
pl. I. 1920. 

Hansen, A.A. Cocklebur. U.S. Dept. Agr. Circ. 109: 3-6. Jl 1920. 

Harper, R. M. Resources of southern Alabama. Alabama Geol. 
Survey. 11: 9-139. Jl 1920. 

Harper, R. M. Southern Louisiana from the car-window. Torreya 
20: 67-76. 20S 1920. 

Harshberger, J. W. The old gardens of Pennsylvania I. Bartram 
Arboretum and Park. Gard. Mag. 32: 78-80. O 1920. [Illust.] 

Henriquez, J. A. El arroz. Revista Agric. Puerto Rico §?: 14-19. 
Au 1920. 

Higgins, J. E. Report of the horticultural division. Hawaii Agr. 
Exper. Sta. Rep. 1919: 16-40. pl. I-2. 10S 1920. 

Hollick, A. Quercus heterophylla in the Clove Valley. Proc. Staten 
Island Assoc. Arts & Sci. 7: 32-34. pl. 4. 21 Je 1920. 

Holm, T. Aniennaria alpina and A. carpathica. Rhodora 22: 138- 
142. 23S 1920. 

House, H. D. The genus Aefopteron, Ehrhart. Am. Fern. Jour. 10: 
88, 89. 1920. 
Contains 8 new combinations. 

Howe, M. A. Algae, in Britton, N. L., The Bahama Flora 553-631. 
26 Je 1920. 
Includes 16 new species. 

Howe, M.A. Ricciaceae, in Britton, N. L., The Bahama Flora 502- 
503. 26 Je 1920. 

Johnson, E. Seed production of the Canada thistle in southern 
California. California Dept. Agr. Mo. Bull. 9: f. 95. Au 1920. 
Johnson, E. The spread of the puncture vine in California. California 

Dept. Agr. Mo. Bull. 9: 330-332. f. 92-93. Au 1920. 
Jones, D. H. Further studies on the growth cycle of Azotobacter. 
Jour. Bact. §: 325-333. pl. 1-4. Jl 1920. 
Kelly, J. P. A genetical study of flower form and flower color in 
Phlox Drummondii. Genetics §: 189-248. pl. 1-2 + f. 1-13. Mr 
1920. 
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New names and the final members of new combinations are in bold face type. 


Abies, 468; balsamea, 466, 467; concolor, | 


441, 444, 447, 466, 467 


Acacia, 326 
Acer, glabrum, 441, 447, 556, 561; 
Negundo, 315; rubrum, I12, 317; 


saccharinum, 189, 190, 317 
Acerates amboyensis, 405 


Achillea lanulosa, 446, 448, 452; Mille- | 


folium, 109 

Acnida cannabina, 535 

Aconitum columbianum, 446, 451 

Acrochaetium, 6 

Actaea arguta, 443; viridiflora, 444 

Actinea integrifolia, 562 

Aecidium Allenii, 477; arctoum, 477; 
arcularium, 478; Batesii, 479; Betheli, 
476; Elaeagni, 477; indecisum, 474; 
Ixorae, 473; Liabi, 470; Mesadeniae, 


479; minoense, 477; Mitellae, 475; 
polygalinum, 478; praecipuum, 480; 
Ranunculi, 474; renatum, 477; sub- 
similans, 475; zonatum, 476 

Agalinis paupercula, 189 

Agardhiella tenera, 102 

Agastache pallidiflora, 440, 453; urti- 


cifolia, 449, 453 
Agoseris agrestis, 453 
Agropyron Richardsonii, 445, 446, 448, 

453 
Agrostis airoides, 560; alba maritima, 

536; cryptandra, 560; hyemalis, 27, 

31, 448; oreophila, 445 
Ahnfeldtia plicata, 102 
Alcohol, 255 
Algites americana, 397 
Allium brevistylum. 451; sibiricum, 452 
Alnus, 317; rugosa, 114, 542; tenuifolia, 

441, 449, 450 
Aloysia ligustrina, 298 
Alphitonia, 246 
Alsine alpestris, 

crassifolia, 450; 

Jamesiana, 560 
Alsinopsis obtusiloba, 557, 560 
Alternanthera philoxeroides, 473 
Althaea, 326, 327 
Amarella heterosepala, 455; scopulorum, 

455 
Ambfosia artemisiifolia, 111; psilostachya, 

312; trifida, 298, 542 
Amelanchier, 109, 534; 


450; borealis, 
Curtisii, 


450; 
446, 451; 


Bakeri, 452; 


canadensis, 27, 31; oreophila, 452; 
prunifolia, 452; sanguinea, 189, 190 
Ampelopsis arborea, 315 
Anagallis arvensis, 109 


Anaphalis margaritacea, 189; subalpina, 
444, 447, 449 
Andromeda glaucophylla, 189; grandi- 


folia, 405; novaecaesareae, 405; Par- 
latorii, 405 
Andropogon furcatus, 120, 306; glaucus, 
560; scoparius, 120, 300; Torreyanus, 
560 
| Androsace carinata, 561; pinetorum, 444 
Androvettia carolinensis, 398 
Anogra coronopifolia, 561 
Antennaria viscidula, 447 
Antephora axillifiora, 119 
Anticlea coloradensis, 444, 446 
Antithamnion americanum, 104; crucia- 
tum, 102 
Apinus flexilis, 442, 557, 560 
Apocynum ambigens, 448, 452; androsae- 
mifolium, 452; cannabinum, 111; scop- 
ulorum, 449, 453 
| Apogamy in Osmunda cinnamomea and 
; ©. Claytoniana, 339 
Aquilegia coerulea, 445, 448, 452, 556, 
560; elegantula, 446 
Aragallus deflexus, 446; Richardsonii, 444 
Aralia nudicaulis, 443, 445 
Araucaria bladensis, 398; brasiliana, 416; 
Clarkii, 398; Jeffreyi, 398 
Arctostaphylos platyphylla, 443; Uva- 
ursi, 189, 214, 216, 217, 443 
Arenaria obtusa, 560 
Argentina Anserina, 189 
Aristida fasciculata, 560 
Aristolochites Heerii, 402 


Arnica cordifolia, 443; macilenta, 447; 
pumila, 444; subplumosa, 449; syl- 
vatica, 444 

Aronia melanocarpa, 190 

Artemisia cana, 454; filifolia, 562; 


Michauxiana, 452; nova, 454; triden- 
tata, 454; tripartita, 454 

ARTHUR, J. C., New species of Uredineae. 
—XIlI, 465 

Arundinaria, 317 

Asclepias latifolia, 561; obtusifolia lati- 
folia, 561; speciosa, 561; tuberosa, 189 

| Ascophyllum, 105, 108, 528; nodosum, 106 
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Ascyrum stans, 305 

ASHE, W. W., Notes on trees and shrubs 
of eastern North America, 581 

Aspergillus niger, 425 

Aspidium cristatum, 127, 129; Filix-mas, 
128, 129; spinulosum dilatatum, 128; 
spinulosum intermedium, 128, 129; 
Thelypteris, 541 

Aspidosperma 411, 416, 418 

Asplenium Filix-foemina cyclosorum, 125, 
129 

Aster adscendens, 447, 449, 453; Canbyi, 
451; ciliomarginatus, 449, 453; Geyeri, 
446, 448; laevis, 27, 31, 190, 448; 
novi-belgii, 541; novi-belgii littoralis, 
533, 537; paniculatus, 542; puniceus, 
190, 541; sagittifolius, 190; subgriseus, 
453; subulatus, 530; tenuifolius, 530; 
Tradescanti, 189; undulatus, 189 

Astragalus, 559; mollissimus, 561 


Atelophragma aboriginum, 444; Ma-| 


counii, 446 

Atheropogon curtipendulus, 315 

Athyrium cyclosorum, 451 

Atlantic coastal plain, Contributions to 
the Mesozoic flora of the, XIII, 397 

Atragene columbiana, 443; pseudoalpina, 
452, 453; tenuiloba, 444, 446, 449 

Atriplex patula hastata, 530 

Aucuba japonica, 257 

Aulacodiscus oregonus, 71, 72 

Auliscus floridanus, 67, 72; hyalinus, 67, 
72; Le Tourneurii, 67; pulvinatus, 67 

Avena striata, 443, 445 

Azalea arborascens, 582; atlantica, 581, 
582; meglecta, 581, 582; viscosa, 582 


Baccharis halimifolia, 533, 537 

Balsam, Canada, 256 

Balsamorrhiza sagittata, 452 

Bangia fusco-purpurea, 107 

Baptisia leucophaea, 300, 306, 312; 
sphaerocarpa, 312 

Batodendron arboreum, 305 

Batrachospermum, I 

Berchemia scandens, 315 

BERGMAN, H. F., Internal stomata in 
ericaceous and other unrelated fruits, 
213 

Berry, E. W., Contributions to the 
Mesozoic flora of the Atlantic coastal 
plain— XIII, 397 

Besseya plantaginea, 558, 561 

Betula, 317; Andrewsii, 447; fontinalis, 
441, 448, 449, 450; glandulosa, 450; 
papyrifera, 445, 447 

Bidens cernua, 189; gracilis, 562; laevis, 
539 

Bignonia, 326 

Bilderdykia Convolvulus, 452 

Blitum capitatum, 448 


Bocoa provacensis, 77 

Boltonia diffusa, 306, 312 

Borrichia frutescens, 311 

Botrychium Lunaria, 443; neglectum, 
443, 445; silaifolium, 127, 445; simplex, 
125, 126, 120, 445; virginianum, 445 

Bouteloua, 120 

Boyer, C. S., Rare species of North 
American Diatomaceae, 67 

Brachyphyllum macrocarpum formosum, 
398 

Brickellia grandiflora, 478 

Bromus ciliatus, 448; polyanthus, 448; 
Richardsonii, 445 

Brown, E. D. W., Apogamy in Osmunda 
cinnamomea and QO. Claytoniana, 339 

Brown, F. B. H., The refraction of light 
in plant tissues, 243; The silicious 
skeleton of tracheids and fibers, 407 

Brunnichia cirrhosa, 303 

Bryonia, 326, 327 

Bryopsis plumosa, 103, 104, 106 

Bryum lycopodioides, 378; parasiticum, 
382 

Buchloé dactyloides, 119 

Buffalo-grass, The diecious nature of, 119 

Bulbilis dactyloides, 119-124 


Cacalia atriplicifolia, 80; reniformis, 480 


| Cactus, 556 


Caesarea, 411, 416 

Cakile edentula, 111 

Calamagrostis canadensis, 448, 450, 541; 
luxurians, 448; Scribneri, 444 

Callicarpa americana, 305, 309 

Callithamnion, 103; Baileyi, 104; bys- 
soideum, 524; corymbosum, 524; ro- 
stum, 104; tetragonum, 104 

Calothrix, 107 

Caltha rotundifolia, 451 

Calymperaceae of North America, 367 

Calymperes, 367, 385; androgynum, 370; 
asperipes, 393; Breutelii, 386; Brit- 
toniae, 389; Carionis, 390; cubense, 
385-387, 396; disciforme, 386, 389, 396; 
Donnellii, 386, 389, 397; Dozyanum, 
388; emersum, 386, 388, 396; filigera, 
384; fluviatile, 385, 386, 3094, 3096; 
Gardneri, 368; guadalupense, 386, 392; 
Guildingii, 386, 392, 396; Heribaudi, 
386, 391, 396; hexagonum, 387; Hob- 
soni, 372; Hookeri, 387; Levyanum, 
386, 394, 396; lonchophyllum, 385. 386, 
393, 396; Nashii, 386, 391, 396; 


nicaraguense, 386, 390, 391, 396; 
panamae, 387; parasiticum, 382; por- 
toricense, 389; Richardi, 386, 389, 392, 
396; rufescens, 389; tenuifolium, 377; 
Wulfschlaegelii, 389 
Campanula aparinoides, 189; rotundi- 
|* folia, 189, 190 
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Canada balsam, 256 

Canna, 213, 214, 216, 217 

Cantua longiflora, 561 

Capnoides Brandegei, 453 

Capriola Dactylon, 312 

Cardamine cordifolia, 451; infausta, 451; 
pennsylvanica, 450 

Cardiospermum Halicacabum, 315 

Carduus lanceolatus, 190 

Carex hormathodes, 537; silicea, 109; 
stricta, 541; umbellata, 27, 31 

Carey, C. L., A method of preparation 
and some properties of a starch gel, 455 

Carpinus caroliniana, 303 

Carpolithus bladenensis, 406; carolinen- 
sis, 405 

Carya, 112 

Castagnea virescens, 104 

Castalia odorata, 190, 539 

Castanea dentata, 113. 

Castilleja coccinea, 190; cognata, 446; 
confusa, 447; Crista-galli, 446, 449, 
453; flava, 454; lancifolia, 448, 452; 
occidentalis, 558, 561; rhexifolia, 447, 
449, 453; sulphurea, 449, 451; trinervis, 
447 

Ceanothus americanus, 189; Fendleri, 
443; velutinus, 443, 452 

Cedrela, 416 

Celastrophyllum crenatum, 404; un- 
dulatum, 404 

Cell-division of the pollen-mother-cell 
of Cobaea scandens alba, 325 

Celtis, 315; occidentalis, 533; reticulata, 
560 

Centella repanda, 312 

Cephalanthus occidentalis, 305, 542 

Cephalotaxospermum carolinianum, 398 

Ceramium, 6; fastigiatum, 524; rubrum, 
102-104, 106; strictum, 102, 104, 106; 
tenuissimum, 102 

Cercis canadensis, 303 

Cercocarpus ledifolius, 447, 451; mon- 
tanus, 452 

Chaetochloa, 312 

Chaetomorpha, 106; Linum, 104 

Chamaebatiaria Millefolium, 452 

Chamaecrista fasciculata, 306, 312 

Chamaecyparis, 544 

Chamaedaphne calyculata, 189 

Chamaepericlimenum canadense, 443 

Champia parvula, 102, 104 

Chantrasia virgatula, 524 

Chara, 190, 425-430 

Chelone glabra, 189 

Chenopodium Botrys, 448; Fremontii, 449 

Chimaphila occidentalis, 443; umbellata, 
189 

Chionophila Jamesii, 558, 561 

Chondria dasyphylla, 104; tenuissima, 
104 


| Chondrophora nudata, 306 


Chondrophyllum Nordenskioldi, 399 

Chondrus crispus, 102, 104 

Chorda Filum, 102, 104 

Chordaria flagelliformis, 104 

Chroococcus, 532 

Chrysanthemum Leucanthemum, 109 

Chrysopsis graminifolia, 306 

Chrysothamnus filifolius, 454 

Cicuta bulbifera, 189; maculata, 537, 541 

Cinna latifolia, 443 

Cinnamomum Heerii, 404 

Circaea pacifica, 450 

Cirsium horridulum, 533 

Citrophyllum aligerum, 403 

Cladium mariscoides, 189, 537 

Cladonia, 188 

Cladophora, 103; albida refracta, 104; 
arcta, 104; expansa, 528, 532; gracilis, 
104; lanosa, 104; rupestris, 104 

Cladostephus verticillatus, 102 

Claytonia virginica, 448 

Clethra alnifolia, 534, 542 

Clinopodium vulgare, 542 

Clintonia borealis, 190 

Cobaea, 327; scandens, 325, 328; scandens 
alba, 325-338 

Cobaea scandens aba, Cell-division of 
the pollen-mother-cell of, 325 

Coeloglossum bracteatum, 443 

Coleosanthus albicaulis, 453; grandi- 
florus, 478; umbellatus, 453 

Collinsia parviflora, 446, 452 

Comandra umbeliata, 27, 31 

Comptonia asplenifolia, 189, 190 

Conioselinum coloradense, 446 

Conjugation of Spirogyra ternata, Studies 
in the, 9 

Connecticut, The vegetation of—VI, 89; 
VII, 511 

Convolvulus spithamaeus, 26 oe 

Corallina officinalis, 102, 104 

Corallorhiza multiflora, 443; ochroleuca, 
451; Vreelandii, 451 

Corn, Inheritance of sugar and starch 
characters in, 137 

Cornophyllum obtusatum, 405 

Cornus, 317; Amomum, 542; florida, 303, 
395, 309 

Cracca spicata, 306 

Crataegus, 311, 315; berberifolia, 303; 
macrosperma, 189 

Crepis, 326 

Crinum asiaticum, 214, 216, 219 

Cristatella Jamesii, 560 

Croton capitatus, 300, 303, 309, 312, 315 

Cryptocarpus, 283; Curtisii, 284 

Cucurbita Pepo, 326 

Cunninghamites elegans, 398 

Cuscuta arvensis, 312; europaea, 216 

Cycadinocarpus circularis, 398 
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Cymodocea, 563; antarctica, 565, 560 
Cyperus esculentus, 476; Nuttallii, 536 
Cypripedium acaule, 26 

Cyrilla racemiflora, 305 

Cystoclonium purpurascens, 102 
Cystopteris fragilis angustata, 127, 129 
Cytherea bulbosa, 443 


Dactylis glomerata, 448 

Dahlia, 326 

Dalea, 558; formosa, 561; Jamesii, 561 

Dammar, 256 

Dammara borealis, 398 

Danthonia spicata, 27, 31, 109, 189, 445 

Dasiphora fruticosa, 189, 447, 450, 451 

Dasya elegans, 102 

Dasyspora aspera, 472 

Dasystephana affinis, 455; Forwoodii, 
455; Parryi, 453 

Datura, 231, 232; laevis, 231; Stramo- 
nium, 231-241 

Datura Stramonium, Microsporogenesis 
in, 231 

Daubentonia longifolia, 300, 303, 309, 
311, 315 

Delesseria sinuosa, 102 

Delphinium Barbeyi, 446; elongatum, 
449; Nelsonii, 448; ramosum, 449; 
robustum, 449 

Deschampsia flexuosa, 109 

Desmarestia aculeata, 102; viridis, 102 

Dewalquea groenlandica, 402 

Diatomaceae, Rare species of North 
American, 67 

Dicranum Berterianum, 373 

Didymodon campylocarpus, 384 

Diervilla Diervilla, 189, 190; Lonicera, 
26, 27, 31 

Dimerogramma fulvum, 67; intermedium, 
67, 72; marinum, 68; minus, 67 

Diodia teres, 306; virginiana, 306, 312 

Diospyros primaeva, 405 

Diplanthera, 563 

Disporum trachycarpum, 444, 446, 448, 
451, 453 

Distegia involucrata, 445, 450 

Distichlis spicata, 529, 544 

Distribution of the marine spermatophy- 
tes, Geographical, 563 

Doryanthites cretacea, 399 

Draba Helleriana, 453; spectabilis, 453 

Dracaena aurea, 253, 254 

Drosace carinata, 557, 561 

Drosera, 336 

Drymocallis corymbosa, 448, 452; fissa, 
444, 446; glandulosa, 452 

Dulichium arundinaceum, 189 


Echinochloa Walteri, 530 
Ectocarpus, 103, 106; confervoides, 104; 
siliculosus, 104 


Edwinia americana, 445, 448, 452, 560; 
macrocalyx, 452 


| Elaeagnus angustifolia, 477; argentea, 


477; glabra, 477 

Eleocharis acicularis, 450; palustris, 450, 
536; rostellata, 536; tenuis, 189 

Elephantella groenlandica, 450 

Elodea, 539; canadensis, 425-430 

Elymus, 542; glaucus, 445, 448, 450 

Enalus, 563 

Encalypta parasitica, 382 

Enteromorpha, 107, 108, 532, 535, 545; 
clathrata, 106, 107, 524, 525, 528; 
intestinalis, 106, 107; minima, 107; 
prolifera, 107 

Epigaea repens, 27, 189, 214 

Epilobium angustifolium, 32, 189, 190; 
lineare, 189 

Equisetum arvense, III, 540 

Ericaceous and other unrelated fruits, 
Internal stomata in, 213 

Erigeron canadensis, 27, 31, 32; conspi- 
cuus, 446; droebachiensis, 445, 448; 
incanescens, 453; macranthus, 446, 
448, 452; ramosus, 190; Smithii, 453; 
speciosus, 446; subtrinervis, 447; super- 
bus, 444, 449; yellowstonensis, 447, 449 

Eriogonum, 558; cernuum, 454; Jamesii, 
560; tenellum, 560; umbellatum, 560 

Erxlebenia minor, 443 

Eryngium Leavenworthii, 312; ludo- 
vicianum, 306; yuccifolium, 312 

Eucalyptus attenuata, 404; Geinitzi, 404; 
linearifolia, 404 

Eucephalus formosus, 447; glaucus, 447, 
449, 453; wasatchensis, 447 

Eunotia americana, 69; Stevensonii, 69, 
72 

Eupatorium compositifolium, 300, 309; 
Mohrii, 306; perfoliatum, 541; pur- 
pureum, 541; rotundifolium, 306; semi- 
serratum, 306; serotinum, 312; torti- 
folium, 306 

Euphorbia, 558; corollata, 306; hexagona, 
312; maculata, 306, 312; marginata, 
298, 300, 312, 315 

Euthamia lanceolata, 312 


Fagus grandifolia, 113, 305, 317 

Farr, W. K., Cell-division of the pollen- 
mother-cell of Cobaea scandens alba, 
325 

Fendlera falcata, 452 

Ferns from Montana, Unreported, 125 

Festuca octoflora, 109; rubra, 109, 448; 
sororia, 446; subulata, 445 

Fibers, The silicious skeleton of tracheids 
and, 407 

Ficus aligera, 403; atavina, 401; crassipes, 
401; daphnogenoides, 400; inaequalis, 
400; ovatifolia, 401; Stephensoni, 401 
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Filix fragilis, 448 

Fragaria americana, 445, 448; bracteata, 
445. 448; glauca, 446, 449, 453; vir- 
giniana, 189 

Frankenia Jamesii, 561 

Froelichia campestris, 300 

Fruits, Internal stomata 
and other unrelated, 213 

Fucus, 105, 107, 108, 528; platycarpus, 
106; vesiculosus, 106 

Fuligo, 335, 337 


in ericaceous 


Gaillardia pinnatifida, 562 

Galium boreale, 445, 452; Claytoni, 541; 
flaviflorum, 447, 449, 451; subbiflorum, 
450 

Galpinsia lavandulaefolia, 561 

Gaultheria humifusa, 443; procumbens, 
27, 31, 189, 214, 216, 217 

Gaura Lindheimeri, 312; parvifolia, 561 

Gaylussacia baccata, 27, 31, 32, 100, 214, 
216, 534; frondosa, 214, 216 

Gel, A method of preparation and some 
properties of a starch, 455 

Gentiana Saponaria, 189 

Geographical distribution of the marine 
spermatophytes, 563 

Geranium caespitosum, 556, 561; Rich- 
ardsonii, 446, 448; viscosissimum, 445, 
448 

Gerardia maritima, 536 

Geum decurrens, 451; oregonense, 450; 
rivale, 450 

Gilia aggregata, 
pulchella, 452 

GLEASON, H. A., Some applications of 
the quadrat method, 21 

Gleditsia triacanthos, 315 

Gledsiophyllum triacanthoides, 403 

Glottidium vesicarium, 312 

Glycerine, 255; jelly, 255 

Glycosma occidentalis, 446, 448, 452 

Glyphodesmis campechiana, 68, 
tumida, 68, 72; Williamsonii, 68 

Gnaphalium decutrens, 27, 31 

Gracilaria multipartita, 104 

GraFF, P. W., Unreported ferns from 
Montana, 125 

Griffithsia Bornetiana, 102 

Grinnellia americana, 102, 104 

Guaiacum, 416, 418 


452; longiflora, 561; 


72; 


Halodule, 563 


Halophila, 563, 564, 567; ovalis, 569-571, | 


576; ovata, 570 
Hamamelis, 326; virginiana, 113 
Harbouria trachypleura, 446 
Harper, R. A., Inheritaace of sugar and 
starch characters in corn, 137 
Harper, R. M., A week in eastern 
Texas, 289 
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Haynes, C. C., Illustrations of six 
species of Riccia, with the original 
descriptions, 279 

Hedera primordialis, 405 

Hedysarum boreale, 444; marginatum, 
446; utahense, 453 

Helenium tenuifolium, 300, 303, 306, 300, 
312, 315 

Helianthella Parryi, 
quenervis, 449 

Helianthemum canadense, 189 

Helianthus, 312, 559; angustifolius, 306; 
annuus, 298; giganteus, 533 

Heracleum lanatum, 114, 445, 450 

Hesperidanthus linarifolius, 453 

Hesperis, 326 

Hesperochloa Kingii, 452 

Heteranthera dubia, 538 

Heterisia Mertensiana, 472 

Heteropleura Fendleri, 453 

Heuchera bracteata, 453, 557. 560; 
Hallii, 453; parvifolia, 446, 453; utah- 
ensis, 453 

Hibiscus Moscheutos, 538, 541 

Hicoria, 416; alba, 303, 305, 308; Pecan, 
298, 308, 315 

Hieracium, 326; albiflorum, 443; pani- 
culatum, 27; scabrum, 189, 190; 
venosum, 27, 31, 189, 190 

Hierochloé odorata, 533. 537 

Hildenbrandtia Prototypus, 102-104, 106 

Hoffmannseggia Jamesii, 560 

Homalobus decurrens, 453; oblongifolius, 
446; tenellus, 449; tenuifolius, 453 

Howe, M. A., Observations on mono- 
sporangial discs in the genus Liagora, I 

Hydrophyllum capitatum, 452; Fendleri, 
449, 453 

Hypericum aspalathoides, 305; 
sum, 446, gentianoides, 109 


447, 453; quin- 


formo- 


Ibidium cernuum, 189 

Ilex decidua, 315; opaca, 305, 309; ver- 
ticillata, 542; vomitoria, 294, 305, 300, 
315 

Illustrations of six species of Riccia, with 
the original descriptions, 279 

Impatiens biflora, 541 

Inocarpus edulis, 77 

Inula ericoides, 562 

Ipomoea, 326 

Iris prismatica, 537; versicolor, 541 

Isocoma pluriflora, 561 

Iva oraria, 533, 536, 537 

Ixora ferrea, 474 


Jack Pine Plains of Michigan, Notes on 
the, 187 

James, Edwin P., on Long‘s Expedition, 
555-562 

| Jamesia americana, 560 
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Juglans arctica, 400 

Juncus brevicaudatus, 189, 541; canaden- 
sis, 189; effusus, 541; Gerardi, 100, 528, 
529, 544; truncatus, 451 

Juniperus procera, 255; virginiana, 109, 
317, 533 

Jussiaea californica, 476; grandiflora, 312 


Kalmia Brittoniana, 405; latifolia, 113, 
214, 216; microphylla, 450 
Krigia virginica, 189 


Laciniaria, 189; acidota, 306; pycnosta- 


chya, 306 
Lactuca canadensis, 27, 31, 189 
Laminaria, 90; Agardhii, 
digitata, 102 
Lappula, 559; floribunda, 452 


Lathyrus, 326; arizonicus, 446, 449, 453; 


brachycalyx, 449; laetevirens, 446, 453; 


leucanthus, 446, 449, 453; maritimus, 


1009, III 

Laurophyllum elegans, 404 
Leathesia difformis, 104 

Ledum groenlandicum, 189, 190 
Leersia oryzoides, 539 
Leguminosites robiniaefolia, 403 
Lepargyraea canadensis, 442 
Leptilon canadense, 189 
Leucelene ericoides, 562 
Liabum, 479 


Liagora, 1-8; ceranoides, 2-5, 7, 8; 
elongata, 3; farinosa, 2, 3, 5, 8; pinnata, 
2, 5, 8; pulverulenta, 3; Turneri, 


2, 3; valida, 2, 3, 5. 7,8 

Liagora, Observations on monosporangial 
discs in the genus, I 

Light in plant tissues, The refraction of, 
243 

Ligusticum affine, 446; brevilobum, 446, 
453; Porteri, 446; tenuifolium, 446 

Lilaeopsis lineata, 538 


Lilium montanum, 446, 448, 453; super- | 


bum, 537, 541 

Limnorchis borealis, 450; purpurascens, 
451; stricta, 450; viridiflora, 450 

Limonium carolinianum, 530-532, 534, 
536 

Limosella aquatica, 538 

Linnaea americana, 443 

Linosyris pluriflora, 561 

Linum floridanum, 306; Lewisii, 4452 

Lippia, 312; myriocephala, 470; urticoides, 
47° 

Liquidambar Styraciflua, 303, 305, 308, 
315 

Liriodendron, 
maevum, 403 

Lithophragma bulbifera, 452; parviflora, 
452 

Lobelia cardinalis, 542; spicata, 189 


317; dubium, 403; 


102; | 


pri- | Melampsora alpina, 


INDEX 


Lomentaria uncinata, 102, 104 

Long Expedition of 1820, Rocky Moun- 
tain botany and the, 555 

Lophotocarpus spongiosus, 538 

Lupinus, Studies in the genus—V, 487 

Lupinus, 487-509, 556; alpestris, 446; 
argenteus, 560; arizonicus, 487, 488, 
495; Benthami, 488, 505, 506; Benthami 
opimus, 506, 507; citrinus, 488, 507, 
508; concinnus arizonicus, 487, 488, 


495; decumbens, 556, 560; deflexus, 
488, 508; floribundus, 449, 453; hir- 
sutissimus, 487-489; humicola, 446, 
449; leptophyllus, 487, 488, 505; 


parviflorus, 449, 453; Pondii, 488, 501; 

pulcherrimus, 446, 449; sparsiflorus, 

| 487-489, 491, 492, 495; sparsiflorus 

arizonicus, 492, 495; sparsiflorus bar- 

batulus, 492, 494, 495, 497, 498; sparsi- 

florus inopinatus, 494, 499, 500, 502; 

sparsiflorus insignitus, 495, 499; sparsi- 

florus Pondii, 494, 501; sparsiflorus 

setosissimus, 495, 496; subhirsutus, 

488, 491, 492; tenellus, 448, 452; trun- 

catus, 487, 488, 502, 503; truncatus 

| Burlewi, 505 

| Lycopersicum, 261-269 

Lycopodium clavatum, 188, 189; com- 
planatum, 188, 189 

| Lycopus, 541 

Lyngbya, 532 

Lysiella obtusata, 443 

Lysimachia terrestris, 541 

Lythrum lanceolatum, 312 


MacDoucat, D. T., The _ physical 
factors in the growth of the tomato, 261 
Machaerium Whitfordii, The wood of, 73 
| Machaerium Moritzianum, 73; sordidum, 
| 93; Whitfordii, 73-79 
| Macronema obtusum, 453 
Magnolia, 326, 327; Capellinii, 402; 
glauca, 303, 305, 309, 317; grandiflora, 
305, 308, 309; Newberryi, 403 
| Maianthemum, 218 
| Maize, A misconception as to the struc- 
| ture of the ear of, 359; Inheritance of 
| sugar and starch characters in corn, 137 
| Malapoenna horrelleniss, 404 
Manihotites georgiana, 404 
| Marine spermatophytes, 
distribution of the, 563 
| Marshallia graminifolia, 306 
| McATeg, W. L., Notes on the Jack Pine 
| Plains of Michigan, 187 
| McLean‘s solution, 256 


Geographical 


468; americana, 


| 465-468; arctica, 467, 468 
| Melampyrum lineare, 26, 189, 190 

| Melica bella, 452 

| Melobesia Lejolisii, 524; pustulata, 104 
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Melosmon laciniatum, 561 

Menisper mites cyclophyllum, 403 

Mentzelia, 559 

MERRIMAN, M. L., Studies in the con- 
jugation of Spirogyra ternata, 9 

Mertensia alpina, 557, 561; ciliata, 446, 
451, 558, 561; lanceolata, 453 

Mesadenia atriplicifolia, 480; lanceolata, 
312; reniformis, 480 

Mesogloia divaricata, 104 

Mesosphaerum rugosum, 306 

Mesozoic flora of the Atlantic coastal 
plain, Contributions to the— XIII, 397 

Michigan, Notes on the Jack Pine Plains 
of, 187 

Micranthes arguta, 443 

Microcoleus, 532 

Microsporogenesis 
nium, 231 

Mikania scandens, 542 

MILter, R. B., The wood of Machaerium 
Whitfordii, 73 

Mimosa strigillosa, 312 

Mimulus Langsdorfii, 450; Lewisii, 450; 
moschatus, 450 

Mirabilis, 326 

Mitella nuda, 475 

Moehringia lateriflora, 448, 452; macro- 
phylla, 448, 452 

Moldavica parviflora, 449, 453 

Moneses uniflora, 443 

Monosporangial discs in the genus Lia- 
gora, Observations on, 1 

Monotropa Hypopitys, 214, 216; uniflora, 
214-216, 218, 443 

Montana, Unreported ferns from, 125 

Moriconia americana, 398 

Morus rubra, 303 

Muhlenbergia sylvatica, 480 

Myosotis, 559; suffruticosa, 561 

Myrica carolinensis, 109, 533; cerifera, 
305, 309; cliffwoodensis, 400; elegans, 
400; pumila, 305, 311 

Myriophyllum, 190 

Myroxylon toluifera, 257 

Myrsine borealis, 405; Gaudini, 405 


in Datura Stramo- 


Nabalus racemosus, 450 

Najas flexilis, 190, 539 

Nama corymbosum, 306, 312 

Naphthalene a monobromated, 257 

Navicula Attwoodii, 69, 72 

Negundo Kingii, 450 

Nemalion multifidus, 103, 104, 106 

Neptunia lutea, 312 

Nicuots, G. E., The vegetation of 
Connecticut—VI, 89; VII, 511 

Nicotiana Tabacum, 325, 327, 328, 333, 
335, 336 

Nitzschia semicostata, 70, 72; subcostata, 
70 
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North Carolina, Contributions to the 
Mesozoic flora of the Atlantic coastal 
plain— XIII, 397 

Notes on trees and shrubs of eastern North 
America, 581 

Notholaena Fendleri, 444 

Nymphaea advena, 190, 539 

Nyssa, 317; biflora, 305, 308; sylvatica, 
303, 308, 533; uniflora, 308 


Ochroma lagopus, 416 

Odostemon Aquifolium, 443 

Oenothera, 326; biennis, 189; coronopi- 
folia, 561; Jamesii, 561; lavendulae- 
folia, 561; linearis, 537; muricata, III 

O’Ngat, C. E., Microsporogenesis in 
Datura Stramonium, 231 

Onoclea sensibilis, 541 

Operculina turpethum, 473 

Ophioglossum vulgatum, 126, 127, 129 

Ophrys nephrophylla, 443; nidus-avis, 216 

Opulaster alternans, 452; glabratus, 445, 
448; monogynus, 448, 452, 560 

Opuntia Engelmannii, 298; vulgaris, 109 

Oreobatus. deliciosus, 452, 560 

Oreocarya from Colorado, A new, 211 

Oreocarya, 559; affinis, 211; procera, 211; 
suffruticosa, 561 

Oreochrysum Parryi, 447 

Oreoxis humilis, 557 

Orontium aquaticum, 539, 540 

Oryzopsis asperifolia, 443; Bloomeri, 443; 
micrantha, 446, 453; pungens, 26 

Oscillatoria, 532 

Osmorrhiza intermedia, 444, obtusa; 443, 
446 

Osmunda cinnamomea and O. Clay- 
toniana, Apogamy in, 339 

Osmunda cinnamomea, 339, 341-344, 
541; Claytoniana, 339, 342, 343, 345; 
regalis, 339-341, 343 

OsterHouT, G. E., A new Oreocarya 
from Colorado, 211; Rocky. Mountain 
botany and the Long Expedition of 
1820, 555 

Ostrya virginiana, 309 

Oxybaphus multiflorus, 560 

Oxycoccus macrocarpus, 213, 215, 218- 
220 

Oxypolis Fendleri, 449 

Ozomelis Parryi, 444; stauropetala, 443; 
stenopetala. 444 


Pachystima Myrsinites, 443 

Panicularia nervata, 450; pauciflora, 451 

Panicum boreale, 27, 31; depauperatum, 
26; huachucae, 452; vitgatum, 533, 
537; xanthophysum, 27, 31 

Parnassia, 326; caroliniana, 
briata, 450; rivularis, 45r 

Paronychia Jamesii, 560 
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Parosela formosa, 561; Jamesii, 561 

Paspalum, 312 

Passiflora, 327 

Pectis angustifolia, 562 

Pedicularis bracteosa, 450; canadensis, 
445. 452; crenulata, 447, 453; Grayi, 
449. 451; Parryi, 447; racemosa, 446 

Peltandra virginica, 539 

Penicillium glaucum, 425 

Penicillus, 411 

Penstemon, 559; alpinus, 557, 561; 
ambiguus, 561; coccineus, 558; cyatho- 
phorus, 454; Jamesii, 550, 561; Leon- 
ardi, 453; Rydbergii, 453; secundi- 
florus, 444; strictiss, 453; teucrioides, 
454; Torreyi, 453, 558, 561; unilateralis, 
453; virens, 444, 453; xylus, 454 

Peperomia, 327 

Peramium decipiens, 443; ophioides, 443 

Petalostemon, 298 


Phacelia ciliata, 453; integrifolia, 561; | 


sericea, 452; tanacetifolia, 472 

Phalaris arundinacea, 542 

Phaseolites formus, 403 

Phleum alpinum, 445, 448 

Phragmitescommunis, 538,541; Pratti,399 

Phyla cuneifolia, 561 

Phyllitis fascia, 103, 104, 106 

Phyllophora Brodiaei, 102; 
folia, 102 

Phyllospadix, 563-565, 569, 575 

Phymosia Crandallii, 451; grandiflora, 
451; rivularis, 451 

Physalis lobata, 561 

Physical factors in the growth of the 
tomato, The, 261 

Phytogeographical notes on the Rocky 
Mountain region—IX, 441 

Picea Engelmannii, 441, 444; Parryana, 
441, 444 

Picris hieracioides, 189, 190 

Pilobolus, 335, 337 

Pinnularia Hagelsteinii, 69, 72 

Pinus Banksiana, 187, 189; echinata, 
303, 308; flexilis, 441, 560; Lambertiana, 
2590; Murrayana, 441, 442; palustris, 
304. 305, 308; radiata, 472; raritanensis, 
398; resinosa, 27; rigida, 112; scopu- 
lorum, 441, 442; serotina, 582; Strobus, 
414, 416, 424; Taeda, 303, 305, 307, 
308, 311, 582 

Piperia unalaschensis, 443 

Pisonia cretacea, 402 

Pistia Nordenskioldii, 399 

Plagiogramma Loczyi, 68 

Planera aquatica, 309; cretacea, 400 


membrani- 


Plantago decipiens, 109, 530, 534, 5373) 


eriopoda, 561; major, 218 
Platanus occidentalis, 308, 317 
Pleuraphis Jamesii, 560 
Pluchea camphorata, 536; foetida, 306 


INDEX 


Plumaria elegans, 102 

Poa compressa, 27, 31, 109, 443; crocata, 
445, 448; leptocoma, 450; longipedun- 
culata, 446; Olneyae, 443; pratensis, 
109; reflexa, 448, 451, 453; rupicola, 
453; tricholepis, 444; Vaseyana, 446 

Podophyllum, 327 

Podozamites Knowltoni, 398; lanceolatus, 
398 

Polemonium albiflorum, 453; Archibaldae, 
446; delicatum, 446; foliosissimum, 446, 
449; molle, 446; occidentale, 446; 
pulcherrimum, 471; robustum, 446 

Pollen-mother-cell of Cobaea scandens 
alba, Cell-division of the, 325 

Polygala longa, 478; mariana, 306; Senega 
478 

Polygonella articulata, 189 


Polygonum acre, 539; amphibium, 189; 
arifolium, 541; aviculare littorale, 536; 
Engelmannii, 453; exsertum, 536; 


sagittatum, 541; scandens, III 

Polyides rotundus, 102 

Polypodium hesperium, 446 

Polysiphonia, 103; elongata, 102; fasti- 
giata, 104, 106; fibrillosa, 104; Harveyi, 
524; nigrescens, 102; Olneyi, 524; 
urceolata, 104; variegata, 104; violacea, 
104 

Polystichum Lonchitis, 445; 
125, 126, 129 

Pontederia cordata, 539 

Populus, 317; acuminata, 447; angusti- 
folia, 441, 447, 448, 560; aurea, 444; 
balsamifera, 441, 447; grandidentata, 
24, 27, 188, 190; Sargentii, 447; 
tremuloides, 24, 188, 190, 444, 445 

Porphyra laciniata, 106 

Posidonia, 563; oceanica, 564 

Potamogeton, 535, 539; amplifolius, 190; 
foliosus, 190; heterophyllus, 190; inter- 
ruptus, 190; natans, 190; pectinatus, 
190, 534; perfoliatus, 190 

Potentilla, 326; glaucophylla, 453; 
cunda, 446; pacifica, 536 

Prenanthes pauciflora, 562; tenuifolia, 562 


munitum, 


ju- 


Primula, 326; angustifolia, 557, 561; 
Parryi, 444; sinensis, 325 

Prosopis glandulosa, 298 

Prosopodium, 470 

Proteoides crassipes, 401 

Protoplasmic streaming, The effect of 


zine sulphate on, 425 

Prunella vulgaris, 448 

‘Prunus allegheniensis, 581; maritima, 109; 
pennsylvanica, 190; pumila, 190; vir- 
giniana, 189, 190 

| Psedera quinquefolia, 109 

| Pseudocymopterus montanus, 446; multi- 

| fidus, 446; sylvaticus, 446;.tenuifolius, 


446 
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Pseudotsuga mucronata, 441, 442, 444, 447 

Pteris aquilina, 27, 29, 31, 189, 190, 443 

Pterospermites carolinensis, 404; cred- 
neraefolia, 404 

Pterospora Andromedea, 443 


Ptilimnium capillaceum, 537 4 


Ptiloria pauciflora, 562; tenuifolia, 562 

Puccinellia fasciculata, 530 

Puccinia aspera, 471; aucta, 471; cana- 
liculata, 476; caulicola, 476; Eatoniae, 
474; gulosa, 470; Heterisiae, 471; 
hiascens, 471; offuscata, 4609, 470; 
peruviana, 470; Polemonii, 471; proxi- 
mella, 471; senilis, 470; Stipae, 479; 
subdecora, 478; Zorniae, 469 

Pucciniastrum americanum, 468, 469; 
arcticum, 468, 469; arcticum ameri- 
canum, 468 

Pulmonaria alpina, 561; ciliata, 561 

Punctaria latifolia, 104, 523 

Pylaiella littoralis, 103, 104, 106 

Pyrola asarifolia, 443; chlorantha, 443; 
elliptica, 443; picta, 443 

Pyrus, 246; arbutifolia atropurpurea, 
109; melanocarpa, 534 


Quadrat method, Some applications of 
the, 21 

Quamoclidion multiflorum, 560 

Quercus, 411; alba, 189, 303, 305, 308, 
317; bicolor, 533; falcata, 303, 305, 
308; hybrida, 308; laurifolia, 305, 308; 
marylandica, 300, 303; Michauxii, 305, | 
308; nigra, 303, 308, 315; pagodaefolia, 
308; Phellos, 303, 308; Pratti, 400; | 
pseudowestfalica, 400; rubra, 27, 31, | 
113; stellata, 300, 303, 308, 533; 
velutina, 112, 189; virginiana, 315 

Quincula lobata, 561 

Quinidine, 257 


Ralfsia clavata, 104, 106 

Ramischia secunda, 443 

Ranunculus Bongardi, 448, 450; califor- | 
nicus, 474; Cymbalaria, 538; Douglasii, | 
448, 450; Earlei, 449, 451; micranthus, 
445 

Ratibida Tagetes, 558, 562 

Razoumofskya americana, 443; Douglasii, 


443 

Refraction of light in plant tissues, The, 
243 

Regeneration in Sphaerocarpos Donnellii, 
347 | 

Rhexia mariana, 306 

Rhizoclonium, 106, 107, 528 

Rhodomela Rochei, 102 

Rhodymenia palmata, 102 

Rhus copallina, 309, 534; glabra, 27, 31, | 
303; radicans, 315; Toxicodendron, | 
109, 305, 534; typhina, 109, 534 
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Ribes, 326, 327; coloradense, 445, 448; 
viscosissimum, 443, 445, 447; Wolfii, 
445, 448 

Riccia, Illustrations of six species of, 
with the original descriptions, 279 

Riccia arvensis, 279, 282, 286; arvensis 
hirta, 282, 283; Austini, 282; Bey- 
richiana, 279-281, 283, 286; bifurca, 
Bischoffi, 282, 283; ciliata, 283; Cur- 
tisii, 279, 283-285, 287; dictyospora, 
279, 280, 286; Donnellii, 279, 285; hirta, 
279, 283, 287; hortorum, 281; lamel- 
losa, 282; Lescuriana, 279, 281, 283; 
Lescuriana cruciata, 282; Lescuriana 
trichotoma, 282; Michelii, 281-283; 
palmata, 282, 283; paradoxa, 283; 
tumida, 281 

Rickett, H. W., Regeneration in Sphae- 
rocarpos Donnellii, 347 

Rocky Mountain botany and the Long 
Expedition of 1820, 555 

Rocky Mountain region, Phytogeographi- 
cal notes on the—I X, 441 


Rosa, 45-66; acicularioides, 56-58, 63, 


64, 66; acicularis, 55-58, 64, 66; 
aciculata, 452; acuminata, 55; arkan- 
sana, 55, 56; Bicknellii, 50, 55, 64, 66; 
blanda, 51-53, 56-50, 61, 64, 66; 
blanda glabra, 59; blanda Willmottiana, 
53; Bourgeauiana, 56, 57, 445; bracte- 
ata, 47, 311; canina, 48, 49; carolina, 
50-55, 63-66, 114, 542; carolinensis, 
53; caroliniana, 54; centifolia, 48; cin- 
hamomea, 60, 61; dasistema, 49, 5I, 
65, 66; dumetorum, 48, 49; Engel- 
mannii, 56, 57, 445, 448; fraxinifolia, 
59; gallica, 48; gemella, 49, 51; grandi- 
flora, 54; humilis 50, 53, 54, 199, 534; 
humulis grandiflora, 54; humilis vil- 
losa, 53; illinoensis, 62; johannensis, 
56, 60, 65, 66; laxa, 54; Lindleyana, 
54; Lindleyi, 54; lucida, 50, 52, 53, 
59; lutescens, 62; Lyoni, 50, 53, 65, 
66; majalis, 57,61; manca, 452; melina, 
445, 448, 452; micrantha, 48, 49; multi- 
flora, 46, 47; nanella, 49, 50, 52, 64, 66; 
nitida, 50, 52, 55, 63, 65, 66; obovata, 50, 
54; palustriformis, 56, 61; palustris, 49- 
51, 58, 61-66; parviflora, 50, 54; parvi- 
flora glandulosa, 55; parviflora setigera, 
55; pendulina, 60; pennsylvanica, 54; 
pimpinellifolia, 60-62; pratensis, 54; 
pusilla, 53; rapa, 53; rubifolia, 46, 47; 
rubiginosa, 48; rugosa, 56, 58; Sayi, 
57; serrulata, 50,.54, 65, 66; setigera, 
46, 47; Solanderi, 58; spinosissima, 56, 
60-62; subblanda, 56, 59; suffulta, 55, 
56; virginiana, 49-55, 58, 59, 64-66; 
virginiana lucida, 53; Williamsii, 56, 
60; Woodsii, 445, 448 


| Rosaceae, Notes on— XII, 45 
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Rubacer parviflorum, 445, 447, 451 

Rubus, 559; allegheniensis, 27, 31; 
Chamaemorus, 468; deliciosus, 560; 
melanolasius, 445, 447, 451, 469; 
occidentalis, 468, 469; pubescens, 442 
468, 469; stellatus, 468; strigosus, 469; 
triflorus, 468 

Rudbeckia ampla, 451; hirta, 306, 479; 
Tagetes, 558, 562 

Ruellia humilis, 306 

Rumex Acetosella, 27, 31, 109; Brit- 
tanica, 541; subalpinus, 451 

Ruppia maritima, 534 

Rusk, H. M., The effect of zinc sulphate 
on protoplasmic streaming, 425 

RypBerGc, P. A., Notes on Rosaceae— 
XII, 45; Phytogeographical notes on 
the Rocky Mountain region—IX, 441 

Rynchospora alba, 189 


Sabal glabra, 309, 315 

Sabatia stellaris, 536 

Sagina procumbens, 109 

Sagittaria graminea, 539; latifolia, 539 

Salicornia europaea, 530, 532. 534, 536; 
mucronata, 530, 536 


Salix alba, 467; alba vitellina, 541;| 


amygdaloides, 467; babylonica, 467; 
balsamifera, 466; Bebbiana, 445, 447, 


467; brachycarpa, 450, 452; Caprea, | 


467; chlorophylla, 449; cordata, 114, 
449, 467; discolor, 460, 467; eutawensis, 
400; exigua, 467; Fendleriana, 467; 
flexuosa, 400; glaucops, 450; herbacea, 
468; humilis, 466; irrorata, 450; 
lasiolepis, 467; Lesquereuxii, 400; 
longifolia, 298, 542; lucida, 542; lutea, 
448, 467, Mackenziana; 467; monticola, 
450, 466; Nelsoni, 467; Newberryana, 


400; nigra, 303, 309, 315, 541; Nuttallii, | 


447; pachnophora, 450; padophylla, 
448, 450; pedicellaris, 466; perrostrata, 
445. 448, 450, 452; purpurea, 467; 


Scouleriana, 445, 447, 450, 466, 467; | 
sitchensis, 467; taxifolia, 467; Wolfii, | 


450; Wrightii, 466 


Salvia, 476; candicans, 476; Lemmoni, 476 


Sambucus, 317; canadensis, 114, 542; 
melanocarpa, 445, 448, 450; micro- 
botrys, 445, 448, 450; neomexicana, 
448, 450 

Samolus floribundus, 537 

Sanguisorba canadensis, 189, 537 

Sargassum Filipendula, 102, 104 

Sarothra Drummondii, 312 

Sarracenia, 327; purpurea, 189; Sledgei, 
306 

Sassafras, 317; acutilobum, 404; varii- 
folium, 112, 533 

Saxifraga, 468; heterantha, 472; Jamesii, 
560; Mertensiana, 472 


SCHAFFNER, J. H., The diecious nature 
of buffalo-grass, 119 

Scirpus, 537; americanus, 535, 536, 539; 
campestris paludosus, 536; cyperinus, 
541; heterochaetus, 189; nanus, 536; 
Olneyi, 536; robustus, 536; subtermi- 
nalis, 190; validus, 541 

Scrophularia occidentalis, 449, 543 

Scutellaria Brittoni, 451; resinosa, 561 

Scytosiphon lomentarius, 104, 106 

Secale cereale, 416-418, 421 

Seirospora Griffithsiana, 102 

Selaginella, 310; Riddellii, 310; Under- 
woodii, 444 

Senecio ambrosioides, 453; multicapi- 
tatus, 453; nephrophyllus, 451; pauci- 
florus, 450; praecox, 480; pseudaureus, 
448, 451; triangularis, 450 

Sequoia heterophylla, 398; minor, 398; 
Reichenbachii, 398 

Sericotheca microphylla, 445, 448, 452 

Sesbania, 300; Cavanillesii, 300 

Sesleria dactyloides, 119 

SETCHELL, W. A., Geographical distri- 
bution of the marine spermatophytes, 
563 

Shrubs of eastern North America, Notes 
on trees and, 581 

Sida cuspidata, 561; stellata, 558 

Sidalcea candida, 449, 451 

Sideroxylon triflorum, 474 

Sieversia ciliata, 446; grisea, 446 

Silene antirrhina, 189; Hallii, 446; 
Scouleri, 446, 449, 453 

Sisymbrium Nasturtium-aquaticum, 450 

Sium cicutaefolium, 539 

Smilacina racemosa, 189; stellata, 109 

Smilax glauca, 109; rotundifolia, 533 

Smit, C. P., Studies in the genus Lupi- 
nus—V, 487 

Solanum Jamesii, 561 

Solidago canadensis, 27, 31; hispida, 189, 
190; lanceolata, 111; nemoralis, 190; 
nitida, 306; odora, 306; puberula, 190; 
sempervirens, 109, III, 530, 533, 539; 
serotina, 189 

Sophia andrenarum, 453; incisa, 446, 449; 
leptophylla, 449; leptostylis, 453; mag- 

| Ma, 453; procera, 446, 449 

| Sorbus scopulina, 445 

Sorghum halapense, 298 

| Sparganium, 539 

| Spartina junciformis, 312; glabra, 525- 
528, 531, 535, 546; glabra alterniflora, 
527; glabra pilosa, 527; Michauxiana, 

| 533, 538, 542; patens, 312, 528, 529, 

| 534. 544; patens juncea, 529 

Specularia perfoliata, 448, 452 

Spergularia marina, 536, 537 

Spermothamnion Turneri, 102 

Sphacelaria cirrhosa, 104 
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Sphaeralcea cuspidata, 561; stellata, 558 | 

Sphaerocarpos, 284, 347, 350; californicus, | 
347; Donnellii, 347-357; Michelii, | 
284, 347; 349, terrestris, 285, 347; | 
texanus, 347 

Sphaerocarpos Donnellii, 
in, 347 

Sphagnum, 317 | 

Sphenopholis, 474 

Spilanthes repens, 312 

Spiraea monogyna, 560 } 

Spirogyra, 10; jugalis, 9; maxima, 9, 10; 
ternata, 9-20 

Spirogyra ternata, Studies in the con- 
jugation of, 9 

Sporobolus airoides, 
560 

Spyridia filamentosa, 102 

Stanleya integrifolia, 556, 560 

Starch characters in corn, Inheritance of 
sugar and, 137 

Starch gel, A method of preparation and 
some properties of a, 455 

Stellaria Jamesiana, 560 

Stenotus pygmaeus, 562 

Sterigmatocystis nigra, 426 

Stipa Porteri, 444; Richardsonii, 
Scribneri, 446, 453 

Stomata in ericaceous and other unre- 
lated fruits, Internal, 213 

Stork, H. E., Studies in the genus 
Taraxacum, 199 

Streaming, The effect of zinc sulphate on 
protoplasmic, 425 

Streptopus amplexifolius, 443, 450 

Stylosanthes biflora, 306 

Suaeda maritima, 530, 534 

Sugar and starch characters in corn, 
Inheritance of, 137 

Surirella Capronii, 70; Palmeri, 70, 72; 
splendida, 70; tenera, 70 

Svida instolonea, 450 

Swietenia, 416 

Symblepharis Schimperianum, 384 

Symphoricarpos racemosus, 214, 216 

Symplocos tinctoria, 305 

Synedra affinis Baileyana, 68; anguinea, 
68, 72; incisa, 68, 72 

Synthyris plantaginea, 558, 561 

Syringa, 326 

Syrrhopodon, 367; alabamensis, 381; 
badius, 392; Bernoullii, 368, 370, 396; 
Berterianus, 368, 373, 396; brachy- 
stelioides, 372; breviligulatus, 376; 
calymperidianus, 376; circinatus, 384; 
crispatus, 384; crispus, 382; decolorans, 
372; Dussii, 376; elongatus, 369, 380, 
396; filigerus, 369, 384, 380, 396; 
flavescens, 369, 376, 396; flexifolius, 
380; floridanus, 368, 371, 3096; fragilis, 
384; Gaudichaudii, 368, 374, 379, 396; 
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graminicola, 360, 379, 396; Hobsoni, 
372, 373; Husnoti, 369, 376, 396; 
incompletus, 368, 372, 396; inflexus, 
369, 375, 396; laevidorsus, 373; ligu- 


latus, 369, 382, 396; longisetaceus, 
370; lycopodioides, 369, 378, 3096; 
martinicensis, 367, 368, 374, 396; 


Mohrii, 372; parasiticus, 369, 382, 396; 
parvuius, 376; Pittieri, 370; recurvulus, 
369, 379, 396; rigidus, 368, 370, 396; 
Sartorii, 375; scaber, 376; scaber 
breviligulatus, 376; Schwaneckianus, 
376; semicompletus, 372; Smithii, 389; 
strigosus, 384; subviridis, 376; tenui- 
folius, 369, 377, 396; texanus, 360, 381, 
396; venezuelanus, 393 


Taraxacum, Studies in the genus, 199 

Taraxacum, 199-210, 218, 326; albidum, 
199, 203, 207-209; confertum, 199, 
203, 209; erythrospermum, 200, 201, 
203-207, 210; laetum, 200; laevigatum, 
206; lividum, 206; mexicanum, 206; 
oblanceolatum, 206; officinale, 199; 
officinale alpinum, 206; palustre, 206; 
platycarpum, 199, 203, 207, 200; 
vulgare, 199-201, 203-209 

Taxodium, 317; distichum, 308 

Tecoma, 252-254, 409-423; radicans, 315 

Telesonix Jamesii, 557, 560 

Tetraneuris brevifolia, 558, 562 

Teucrium canadense littorale, 533, 537; 
laciniatum, 561 

Texas, A week in eastern, 289 

Thalassia, 563; testudinum, 564 

Thalictrum Fendleri, 446, 451; megacar- 
pum, 446, 449, 451; sparsiflorum, 445, 
450; stipitatum, 446; venulosum, 446 

Thallocarpus, 283; Curtisii, 285 

Thelosperma gracile, 562 

Thelypteris Dryopteris, 443 

Thermopsis diversicarpa, 444; montana, 
448, 452; pinetorum, 444 

Thuja plicata, 128 

Tiarella bracteata, 560 

Tilia, 246; americana, 113 

Tillaea aquatica, 538 

Tillandsia, 296; recurvata, 
usneoides, 297, 309, 315 

Tissues, The refraction of light in plant, 
243 

Tium alpinum, 445; scopulorum, 453 

Tolu, 257 

Tomato, The physical factors in the 
growth of the, 261 

Tonestus pygmaeus, 562 

Torresia odorata, 448 

Tracheids and fibers, 
skeleton of, 407 

Tragia ramosa, 561 

Trautvetteria media, 444 
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Trees and shrubs of eastern North | Vaucheria Thuretii, 528 


America, Notes on, 581 | Vegetation of Connecticut, The—VII, 511 
Tribulus terrestris, 298 | Veratrum speciosum, 445, 450 
Trichostomum Schlimii, 384 | Verbascum Thapsus, I1I1 
Trifolium dasyphyllum, 557, 561; hy-| Verbena hastata, 114, 541 

bridum, 218; nanum, 557, 561 | Vernonia altissima marginata, 561; mar- 
Triglochin maritima, 530, 536, 537 | ginata, 561; noveboracensis, 541 
Trillium ovatum, 445 | Veronica americana, 450; Anagallis- 
Trochodendron, 414, 416, 424 aquatica, 190; plantaginea, 558; serpyl- 
Trollius albiflorus, 450 | lifolia, 443 
Tropaeolum majus, 325, 326 | Viburnum dentatum, 542; pauciflorum, 
Tulipa Gesneriana, 213 443 
Tumion carolianum, 398 ‘Vicia, 326; americana, 452; trifida, 452 


Typha angustifolia, 537, 540; latifolia, 540 | Viola canadensis, 443, 445; montanensis, 
| 453; renifolia, 443; scopulorum, 444; 
Ulmus alata, 308; americana, 303, 541;| Selkirkii, 443 


crassifolia, 298, 315 | Viorna Jonesii, 446; Scottii, 446 
Ulothrix, 107 | Vitis cinerea, 298, 300, 315; rotundifolia, 
Ulva Lactuca, 104, 106, 524, 525, 528.| 309 

535,» 545 
Unifolium canadense, 189, 190 | Water, 255 
Uredineae, New species of— XII, 465 | WEATHERWAX, P., A misconception as to 
Uredo Bauhiniae, 472; contraria, 472; the structure of the ear of maize, 359 

laeticolor, 473; nitidula, 473; Opercu- | | WILLIAMS, R. S., Calymperaceae of 

linae, 473; paranensis, 473; proximella, | North America, 367 


471; Zorniae, 469 
Uromyces Bauhiniae, 472; imperfectus, | Xanthium, 298 


472; minimus, 480 Xanthoxalis Bushii, 452 
Urospora pencilliformis, 107 
Utricularia, 190 Zannichellia palustris, 535 


| Zapania cuneifolia, 561 
Vaccinium canadense, 26, 190; corym- | Zea, 246; amylosaccharata, 139; Mays, 
bosum, 214, 215; Myrtillus, pened 137-185, 3590-362; Mays leucoceras, 145 
nigrum, 190; oreophilum, 443, 44 Zinc sulphate on protoplasmic streaming, 
ovalifolium, 189; pennsylvanicum, ro The effect of, 425 
31, 180, 214, 215; scoparium, 443, 451; | Zizania aquatica, 190; palustris, 535, 540 
vacillans, 214; Vitis-idaea minus, 214, Zornia bracteata, 469; diphylla, 469; 


216 | tetraphylla, 460 
Vagnera amplexicaulis, 445; liliacea, 445; | Zostera, 563; capricorni, 568, 569; 
stellata, 445, 448, 452 japonica, 573; marina, 523, 524, 534, 
Valeriana micrantha, 449, 453; trachy- 565, 567, 560, 571-577; marina angusti- 
carpa, 453 folia, 572, 573; nana, 569; oregona, 573; 


Vallisneria spiralis, 534, 539 pacifica, 569 
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longing to 326 genera and nearly 100 natural families. 


“‘Much surpasses any existing work as a practical means of identifying cultivated trees and 
rubs in winter.”—Torreya. 


Either may be had of WILLIAM TRELEASE, Urbana, Illinois, U. S. A. 


Please mention the “ Bulletin’? when answering advertisements. 
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THE NEw ERA PRINTING COMPANY 
a LANCASTER, PA. ve 


is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 
Announcements, Reports, etc. 
All Kinds of Commercial Work 


Publishers will find our product ranking with the best 
in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


Tue New Era Printing Company 


American Fern Journal 


An illustrated quarterly devoted to the general study of ferns, Subscription, with 
membership in the AMERICAN FERN SOCIETY, $1.00 per annum; without mem- 
bership, 90 cents, Volume I, six numbers, $2.00; other volumes, $1.00 each, Matter 
or publication should be sent to R. C. BENEDICT, 322 East 19th Street, Brooklyn, 
N. Y,; subscriptions and other business communications to E, J. WINSLOW, Auburn- 
dale, Mass. 


LABORATORY SUPPLIES 


OF EVERY DESCRIPTION 


MICROSCOPES AND ACCESSORIES 


Slides, Coverglasses, Stains, Glassware, Etc. 
A well assorted stock always on hand 


MEYER CAMERA & INSTRUMENT CO., Inc. 
89 Third Avenue | NEW YORK 


Please mention the “ Bulletin’? when answering advertisements. 
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| THE BAHAMA FLORA 


By NATHANIEL LORD BRITTON 
Director-in-Chief of the New York Botanical Garden 
AND CHARLES FREDERICK MILLSPAUGH 
° Curator of Botany in the Field Museum of Natural History 
An octavo volume of 695 pages. Price $6.25, which includes postage 


Pablished by the authors 


COPIES MAY BE OBTAINED FROM 


Mr. G. K. ACKERMAN 


: LORILLARD MANSION BRONKX PARK, NEW YORK CITY 


MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects published at irregular intervals 
Price, vols: I-16, $3.00 a volume; vol. 17, $5.00. Not offered in exchange. 
Vol. 12, No. 1; price, $1.50: 
Northrop, Alice Rich. Flora of New Providence and Andros (Bahama Islands). 
Pages 1-098, plates r-19. + map. 10D 1902, 
Vol. 12, No. 2 price, $1.00: 
Banker, Howard James. A contribution to a revision of the North American 
Hydnaceae. Pages 99-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907. 
Vol. 13, price, $3.00: 
Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis- 
cussion of variability in Aster. Pages i~xv, 1-419, plates r-13. 15 Mr 1906. 
Vol. 14, No. 1; price, $1.25: 
Burlingham, Gertrude Simmons. A study of the Lactariae of the United States. 
Pages 1-109, figures I-15. 26 My 1908. 
Vol. 14, No. 2; price, 75 cents: 
Butler, Ormond. Observations on the California vine disease. Pages 111-153, 
plates 1-5. 18 Je 1910. 
Vol. 14, No. 3; price, $1.25: 
Chivers, Arthur Houston. A monograph of the genera Chaetomium and Asco- 
tricha. Pages 155-240, plates 6-17. 10 Je 1915. 
Vol. 15; price, $3.00: 
H owe, Marshall Avery. The marine algae of Peru. Pages 1-185, plates 1-66+ 
figures 1-44. 19 © 1914. : 
Vol. 16, No. 1; price, $1.00: 
Pickett, Fermen Layton. A contribution to our knowledge of Arisaema triphyl 
lum. Pages 1-55, plates 1-5. 13 Au 1915. 
Vol. 16, No. 2; price, 75 cents: 
Britton, ‘Nathaniel Lord. Descriptions of Cuban plants new to science. Pages 57 
118. 13 1820. 
Vol. 17; price, $5.00: 
Proceedings of the Semi-centennial anniversary of the Torrey Botanical Club 
Pages 1-496, plates 1-15. Je 1918. . 
For contents of Volumes 1-11 and for further information about the Memoirs, ° * 


Address Dr. FRANCIS W. PENNELL 
New York Botanical Garden. Bronx Park, New York Cit; 
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THE TORREY BOTANICAL CLUB 


President 
HERBERT M. RICHARDS, Sc.D. 


Vice- Presidents 
JOHN HENDLEY BARNHART, A.M., MD 
C. STUART GAGER, Px.D. 


Secretary and Treasurer 


FRANCIS W. PENNELL, Pu.D. 
New York Botanical Garden 
New York City 


MEETINGS 
Meetings twice each month from October to May inclusive: the second Tuesday 
at 8:15 P.M., at the American Museum of Natural History or at Columbia Uni- 
versity ; the last Wednesday at 3:30 P. M., in the Museum Building of the New York 
Botanical Garden. 


PUBLICATIONS 

All subscriptions and other business communications relating to the publications 
of the Club should be addressed to the Treasurer, Dr. Francis W. Pennell, New York 
Botanical Garden, Bronx Park, New York City. Matters relating to advertisements 
and circulation should be referred to Dr. Michael Levine, Montefiore Hospital, New 
York City. 

Bulletin. Monthly, established 1870. Price, $4.00 a year; single numbers 40 
cents. Of former volumes, only 24-46 can be supplied separately ; certain numbers 
of other volumes are available, but the entire stock of some numbers has been 
reserved for the completion of sets. Manuscripts intended for publication in the 
BuLLeTiIN should be addressed to the Editor, Osborn Botanical Laboratory, Vale 
University, New Haven, Connecticut. Papers should not exceed twenty pages in 
length, and illustrations should be limited to one page of half tones or one plate 
for each ten pages of text, Longer and more copiously illustrated papers, however, 
may be published if the excess pages and illustrations are paid for by the con- 
tributors, 

Torreya. Bimonthly, established 1901. Price, $1.00 a year. Manuscripts ia, 
tended for publication in TorreyA should be addressed to Norman Taylor, Editor- 
Brooklyn Botanic Garden, Brooklyn, N. Y. 

Memoirs. Occasional, established 1889. (See preceding page of cover. ) 

Preliminary Catalogue of Anthophyta and Pteridophyta within 100 miles of 
New York City, 1888. Price, $1.00 

Reprints. Contributors of articles accepted for publication in the BULLETIN should 
order reprints, if desired, when they return galley proof to the editor. 25 copies of 
reprints without covermay be had gratis. If cover is wanted, or if more than 25 
copies are wanted, they may be ordered through the editor at the following rates 
from The New Era Printing Co., Lancaster, Pa., contributor paying for all his reprints. 


NEW PRICE LIST OF REPRINTS 


app. | 8pp.| rapp. | r6pp. 20pp. 24pP. 28pp. 32pP- 48pp. 64pP. 


$1.40 $2.45) $3-65| $ 4.40) $ 5.65 $ 6.50, $ 8.00| $ 8.45) $12.55| $15.90 
6.6 


1.65} 2.90} 4.25) 5.10 7-75| 9.40} 9.85] 14.15) 197.35 
1.05} 3-35) 4-85) 5.65 7-60 8.75| 10.45) 11.25) 15.65) 19.95 
2.25) 3-80) §.35| 6.35) 8.25) II.§5| 12.45! 17.55) 22.05 
2.70) 4.60) 6.50} 7.60) 10.20) 12.10) 14.20) 15.20 21.35| 26.80 
3-00} $.05) 7-15; 8.35) 11.40) 15.50) 15.80] 16.85 23-55) 29.60 
3-85} 6.20) 9.20) 10.70 14.85, 17-55, 20.50) 21.05 30.20) 37-40 


Covers: 25 for $1.75. Additional covers, 1}c. each. Plates: 100 for $1.00. 
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